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SUMMARY
The study begins with a conceptual framework, which 
defines services, examines theories on the role of 
services within economies and looks at the concept of 
services sector productivity. It then discusses 
measurement issues as they relate to services in general 
and more specifically to tourism activities. The study 
then presents an empirical analysis of Caribbean services 
sectors, in order to indicate their growing importance in 
the economies of the English-speaking Caribbean 
countries. It examines the relative contributions of the 
components of the services sector, investigates the 
income elasticity thesis and suggests criteria for 
identifying service economies.
As a background for the production function 
analyses, the dissertation presents synopses of the three 
tourism sub-sectors being studied (accommodation, 
restaurant and transport and allied activities). These 
descriptions are based on data compiled from a survey 
undertaken in three countries.
The dissertation's main area of focus is on the use 
of the production function approach to the study of 
productivity in tourism activities. Using a model based 
on the Cobb-Douglas and modified production functions, it 
estimates the partial elasticities of output with respect 
to individual inputs. The findings indicate that the 
labour variable exerts a relatively strong influence on 
output, while the capital variable exhibits little or no 
impact on the latter. Based on these findings and an 
examination of the productivity ratio, the study 
concludes with a discussion of factors influencing 
productivity.
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CHAPTER 1: BACKGROUND, OBJECTIVES AND METHODOLOGY
1.1 BACKGROUND
The idea for this study was born out of research on 
services within Caribbean economies (Charles, 1994).
That research reviewed some path-breaking studies, in the 
field of productivity, written mainly by authors in the 
United States and the United Kingdom (Baumol, Kendrick, 
Fuchs in (ed.) Inman, 1985; Briscoe, 1976; Hill, 1977; 
Bhagwati, 1987; Hindley, 1988). The issue of 
productivity in services was identified not only as a 
challenging area, but one in which further work needed to 
be done. Fuchs (ed. Inman, 1985) painted a picture of a 
wide open field, suggesting the need for more systematic, 
scholarly attention to the service sector. He noted that 
there were huge gaps in the data-base and that there were 
major needs for new theoretical models and analytical 
studies appropriate to service firms/industries.
The initial proposal for a dissertation on 
productivity anticipated examining services in general. 
That study, however, would have been too wide and perhaps 
lacking in focus. It also proposed comparing services 
with manufacturing. However in the context of the 
Caribbean countries where research work is often impeded 
by data problems and where most research efforts have had 
to generate primary data, such an approach might also 
have run into difficulties. The dissertation now 
focusses on tourism which is the main export service in 
the English-speaking Caribbean countries and indeed the 
main export activity in some countries.
Within tourism itself, a selection of activities was 
undertaken. For this, the study sought guidance from the 
literature on defining and classifying tourism
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activities (Smith, 1989; Cooper, Fletcher, Gilbert and 
Wanhill), 1993). It also took into account the relative 
importance of tourism activities to the economies 
concerned. Smith (1989) noted that attempts to define 
tourism had thrown up supply-side definitions that have 
failed to distinguish between activities which cater 
exclusively to tourists and those that also serve 
residents. There is, however, a working definition that 
includes in tourism the aggregate of those businesses in 
retail goods and services that serve the needs of people 
travelling outside their home community. It also 
distinguishes between activities that exist only because 
of the travel industry and those that would exist without 
it, but in a reduced form (Canadian National Task Force 
on Tourism 1985 in Smith, 1989 and Cooper, Fletcher, 
Gilbert and Wanhill, 1993).
The definition suggests a two-tiered approach. Tier 
1 includes those activities (hotels, airlines, cruise 
ships and travel agencies) which derive approximately 
100% of their revenue from tourism. Tier 2 consists of 
those activities ( restaurants, local attractions, taxis, 
rental car agencies and gift shops) which derive between 
10% and 90% of the revenues from tourism.
In the context of the Caribbean countries, it is 
suggested that some Tier 2 activities may be of more 
relevance in a study of productivity than some classified 
as Tier 1. The airline industry for instance, while of 
vital importance in the tourist trade, is primarily 
foreign-owned. Its impact on local economies is 
therefore reduced. The study therefore selected a 
combination of Tier 1 and Tier 2 activities which, in 
terms of productivity implications, have more import for 
the local economies. Data availability also influenced 
the final selection.
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The study’s scope was further defined in terms of 
country coverage. Three countries (Antigua, Barbados and 
Dominica) were selected, based on their economic 
structures and based on resources available for the 
research. The first two are heavily dependent on 
tourism, evidenced in the sector’s contribution to the 
economy and its stage of maturity; while the third has a 
smaller tourist sector and can be considered an emerging 
tourist destination, in a growing services sector 
(France, undated; De Albuquerque and McElroy, 1992; 
Charles, 1994). Initially, it was intended to conduct 
country analyses, highlighting areas of similarity and 
contrast. However, the sample sizes were not 
sufficiently large to enable separate analyses (See 
chapters 5, 7 and 9 on sample selection). It needs to be 
stated, nonetheless, that in the case of the tourist 
sector, data for which covered three countries, a Dummy 
Variable test of the effects of country classification on 
the results did not reveal any statistically significant 
outcome.
1.2 OBJECTIVES
The study’s objectives are as follows:
1) To test the production function approach
to the study of productivity in services.
2) To determine, from among a mix of output
measures (financial and quantitative) the 
more viable output indicators in services 
sector productivity measurement.
3) To determine the relative importance of
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the partial productivity indicators for 
tourism productivity analysis.
The study utilises the Cobb-Douglas production 
function. Although initially designed to determine the 
efficiency of resource input, it has been used primarily 
in national studies seeking to identify sources of growth 
{Denison, Maddison, Solow, Robinson, Nadiri in Thirlwall, 
1994). Alternatively, the production function approach 
has been used in micro-level manufacturing studies 
(Goldar, 1986; Kalirajan and Obwana, 1994). Studies 
which apply the production function approach to the study 
of service entities would appear to be rare. This study 
seeks to make a contribution towards filling the gap. 
Moreover, it seeks to determine whether such an approach 
is workable.
1.3 METHODOLOGY
The research methodology entailed a review of the 
literature, the use of secondary sources and generating 
data from primary sources. Much of the work is based on 
the results of administered questionnaires in the 
accommodation, restaurant and transport and allied 
activities sub-sectors. In addition the study accessed 
data on which the "gains sharing" negotiations between 
the Barbados Workers’ Union and the Barbados Hotel and 
Tourism Association were based.
The main analyses (chapters 6, 8 and 10) utilise the 
production function approach to a study of productivity 
in tourism activities. It uses the Cobb-Douglas 
production function, adopted by many studies for its 
mathematical simplicity (Koutsoyiannis, 1979); and a 
modified function. The Cobb-Douglas function, which is
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set out below, establishes a relationship between output 
and the inputs, labour and capital (assumed to include 
land and natural resources); and a residual, technical 
progress or total/multi-factor productivity:
0=TL^K^.......... (1.1)
Where 0 = output
L = labour input such as man-hours 
K = capital stock or capital services 
T = technology or total/multi-factor 
productivity
a = the partial elasticity of output with 
respect to labour
Jb = the partial elasticity of output with 
respect to capital.
In this model, capital and labour are considered 
endogenous (determined within the system). The model 
assumes that changes in technology are exogenous and 
independent of changes in factor inputs. In addition the 
effects of technical progress are assumed to be neutral 
on the factor intensity of production (Thirwall, 1994.
Nafziger, 1990).
While the Cobb-Douglas production function is held 
as yielding satisfactory results (Thirlwall, 1994), it 
has been criticised on the basis of its restrictive 
assumptions. It is felt that it can be modified through 
an addition of variables which not only impact on output 
directly, but also influence the quality of the labour 
and capital variables. Thus Solow, Nelson and Denison 
(Thirlwall, 1994) have attempted to take some of these 
impacts on capital and labour into account. Implicit in 
these modifications is the idea that new vintages of 
machine, education and training, changes in the average 
age of capital stock and in the age composition of the
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labour force can influence output through their impact on 
the input variables.
On this subject, Thirlwall suggests that the task is 
to fit an appropriate function that will inter alia take 
into consideration some of the influences (on the factors 
of production) such as scale, education and the 
improvement in the quality of capital. He also notes 
that the two most important factors affecting the quality 
of labour in an economy are work experience (or learning) 
and formal education and training.
The approach followed in this study is that of 
setting out the Cobb-Douglas production function and a 
modified function which includes variables such as 
education and training, scale of operations, quality of 
establishment, innovation and marketing budget. These 
variables will, by definition, be 'pre-determined', that 
is, determined exogenously; some of them impacting on 
output through their action on the endogenous regressors 
" labour and capital.
The production functions are then estimated 
primarily on the basis of the data compiled from the 
surveys, using the log-linear regression technique 
(MICROFIT regression package). The results, which set 
out inter alia the a and Jb coefficients, are tested for 
their compliance with the classical and other 
assumptions, including homoscedasticity (common 
variance), independence of the error terms across 
different observations/time periods, independence 
(exogeneity) of the regressors and normality (Maddala, 
1992; Pindyck and Rubinfeld, 1981).
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CHAPTER 2: CONCEPTUALISING SERVICES SECTOR PRODUCTIVITY
This chapter is intended as a theoretical framework 
for a study on services sector productivity issues in 
selected Caribbean economies. It is expected to provide 
an analytical framework for the study of Caribbean 
services sectors, which account for large shares in the 
economic activity of the various countries (Chapter 4).
It first defines services, identifying features which 
distinguish them from goods and differentiates between 
consumer and producer services. It then explores 
theories on the role and origin of services in an 
economy. Finally it examines the concept of services 
sector productivity, drawing on the pioneering work of 
Baumol, Fuchs (ed. Inman, 1985), Briscoe (1976) and 
others. It is expected to lay the groundwork for further 
analysis and measurement of services sector productivity.
2.1 CONCEPT
Services entered the works of the classical writers 
only peripherally as the latter were pre-occupied with 
the goods producing sector and its role in wealth 
accumulation. Adam Smith (1970), in "An Inquiry into the 
Wealth of Nations" conceptualized services in a negative 
way. Smith, an eighteenth century economist, was 
primarily concerned with the way in which accumulation 
takes place and felt that only material goods production 
had a role to play in that process. He therefore sought 
to differentiate between "productive" and "unproductive" 
labour, describing the former as adding value to an 
object; the other as having no value. According to his 
thesis, the worker employed as a manufacturer was 
productive since he added value to material inputs. The 
"menial servant" was on the other hand unproductive.
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Smith held further that the labour of some of the highest 
orders of society is like that of the menial servants, 
"unproductive of any value". The conclusion that can be 
drawn from his arguments then is that service jobs are 
unproductive.
Malthus while making a distinction between goods and 
personal services, ascribed a more meaningful role to 
services. He argued that the expansion of services and 
service employment could solve the problem of gluts by 
creating demand (Dutt, 1992).
Marx, while sharing the preoccupation with wealth 
creation, had a somewhat different concern, that of 
demonstrating that it was labour, not capital, that was 
responsible for creating the surplus. The orientation of 
these writers (products of their time) is understandable. 
Smith in particular, wrote at a time when the 
agricultural revolution had matured and the industrial 
revolution was in its infancy in Britain. Not only was 
he pre-occupied with the goods-producing sector; but he 
felt that manufacturing (together with trade) was the 
more important source of increased output. In addition, 
as Sar A. Levitan (Economic Impact, 52, pp. 29-30) points 
out,
"Society could afford few services 
and the emphasis was therefore on 
producing the tangible goods that 
were necessary for subsistence. In 
Adam Smith’s day, more than half the 
population was still engaged in 
agricultural pursuits".
It is probably true to say that some activities which we 
now classify as services were not then categorised in 
that way. Moreover it has been argued that several key 
changes in the services sector such as in utilities, 
improved educational facilities, transportation and
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financial institutions, served to stimulate and sustain 
the Industrial Revolution (Riddle, 1986).
Marshall (1961), regarded as a neo-classical writer, 
differs from his predecessors by inferring that man does 
not really produce material things, but rather produces 
"utilities". He argues for instance that there is no 
scientific foundation for the distinction between the 
commodity produced by a cabinet maker and the service 
offered by a trader, since they both produce utilities. 
Disagreeing with Adam Smith's classification of domestic 
servants as unproductive, he argues that the superfluity 
which characterises the households with many servants can 
also be observed in activities of the goods-producing 
sector, such as whisky distilling. The work of domestic 
servants therefore is not necessarily unproductive. 
Marshall moreover removes the distinction between goods 
and services, defining goods as material on the one hand 
and personal and immaterial on the other; the latter 
category embodying services.
Modern writers are divided over the question as to 
whether a distinction ought to be made between goods and 
services. Richard Walker (1985) for instance, has taken a 
position somewhat similar to that of Marshall; in that he 
holds that there is no distinction between goods and 
services. Writing to some extent in a Marxist tradition, 
he tends to view output as dictated by the requirements 
of capitalism. He argues that the shifts to new lines of 
products/ outputs, such as informatics, are the results 
of a changing capitalist system.
Hill (1977) holds a divergent position. Referring to 
some of the unique characteristics of services, he argues 
that it is erroneous to class services as goods. He adds 
that services are characterised by simultaneity of 
production and consumption and that, in contrast to the
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producer of goods, the producer of services does not 
purchase or acquire all inputs into the production 
process. The principal input, the good being serviced, 
continues to be owned by the consumer. Dutt (1992) also 
subscribes to this view, based on the physical 
characteristic of goods and the 'perishability' of 
services.
2.2 DEFINITION
In attempting a definition of a service, one needs 
to recognise the heterogeneous nature of the activities 
which comprise the services sector. This diversity 
creates difficulties in formulating a definition which 
can be applied universally. Thus a review of the 
literature reveals that there is no consensus on a 
definition of services. The intangibility feature 
remains the one characteristic which appears to be 
universally applicable to services, although some authors 
(Riddle, 1986 and Nicolaides, 1989) have tended to 
exclude it from a definition of services.
Hill (1977) defines a service as a change in the 
condition of a person or good belonging to some economic 
unit; as a result of the activity of some other economic 
unit. He argues that services are not capable of being 
transferred from one unit to another and are 
characterised by simultaneity of production and 
consumption. He adds that services cannot be put in stock 
because a stock of changes is a contradiction in terms.
This definition is applicable to a large number of 
services, for example, certain education and health 
services, recreational services such as concerts and 
theatrical performances and other personal services. 
Increasingly, however, advances in technology have made
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it possible for some services to be produced in one 
location at a particular time and to be consumed in 
another at a later time. An example of this is data 
storage and retrieval, as in the case of electronic mail.
Bhagwati (1987) is of the view that the fact that 
some services are storable does not detract from the 
general usefulness of Hill's definition. He himself makes 
some valuable contributions to the literature on 
services. He argues for a distinction between services 
requiring proximity of users and providers and those 
which do not. The services which must be consumed and 
produced simultaneously and which require interaction 
between providers and users may be categorised as (1) 
mobile provider, immobile user (eg. labour services, (2) 
mobile user, immobile provider (eg. tourism services) and 
(3) mobile user, mobile provider (eg. off-shore medical 
education services provided in some Caribbean 
territories).
Another of Bhagwati's contributions is that of 
conceptualising the "splintering" and "disembodiment" 
process. He argues that technical and structural change 
defines a continuous process during which services 
"splinter" off from goods and goods "splinter" off from 
services. The "splintering" process is associated with a 
"disembodiment effect" in that services embodied in a 
person (e.g. a live musical performance or a lecture) 
become disembodied and encapsulated in a good. Technical 
progress, the instrument of the change, is said to leave 
behind a residue of unprogressive services when goods 
splinter off from services. On the other hand services 
which splinter off from goods are seen as technically 
progressive; given that "splintering" in this sense 
reflects specialisation which in turn leads to economies 
of scale. Bhagwati notes also that 'disembodiment' may
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take place within services, leaving the latter intact
i.e. services are simply transmitted electronically to 
users (Bhagwati, 1984).
Like Bhagwati, Sampson and Snape (1985) note that 
transactions may occur without the movement of factors of 
production or of the receiver of the service. Such 
services, which may be produced in the exporting country 
and then traded internationally are termed "separated" 
services; corresponding to Bhagwati's 'disembodied' 
services. These authors also add that such services may 
be incorporated in goods and become identified as goods 
rather than services. This leads them to assert that the 
"demarcation of 'goods' from 'services' along a spectrum 
including books, floppy disks full of retrievable data, 
drawings of the plan of a bridge and data transmitted 
telegraphically is not at all clear" (Sampson and Snape, 
1985 p. 173).
Another contribution worth noting is that of Riddle 
(1986) who defines services as "... economic activities 
that provide time, place and form utility while bringing 
about a change in or for the recipient of the service. 
Services are produced by (1) the producer acting for the 
recipient; (2) the recipient providing part of the 
labour; and/or (3) the recipient and the producer 
creating the service interaction" (p. 12).
Riddle's definition is valuable from the point of 
view of its reference to co-production. The emphasis on 
time, place and form utility, however, does not 
necessarily describe services, since goods can be 
regarded as producing utilities ( Marshall, 1961).
Nicolaides (1989), while generally supportive of the 
definitions advanced by Hill and Riddle, argues that the 
inclusion of change as a requirement of services is too 
restrictive, since a service is not necessarily
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synonymous with change. He argues, like Riddle, that 
definitions that are based on characteristics of 
intangibility and transience seem to obscure rather than
clarify the meaning of services. In support of his claim
he notes that insurance is intangible and invisible but 
not transient; while a haircut is visible and does have 
some permanence and a live musical performance is also 
visible but transient. He adds that a definition in 
order to be adequate, needs to make a distinction between 
the process and the end result, since the act of 
performing a service may be temporary while the result 
may be long lasting.
He defines a service as an "agreement or undertaking 
by the service provider to perform now or in the future a 
series of tasks over a specified period of time towards a 
particular objective. The end-result of a service need 
not produce a change in the recipient's condition" 
(Nicolaides, 1989 pp. 9-10) .
While Nicolaides does introduce some important
considerations by differentiating between process and 
result and recognising that change is not necessarily a 
requirement, he, like Riddle, is concerned to suppress 
the issue of intangibility. In so doing he defines 
services as an agreement to perform a series of tasks - 
a formulation which does not distinguish goods from 
services.
In the light of the foregoing considerations, 
services can be defined as a process performed on or for 
a person or thing by another person, or through 
interaction by provider and recipient. It may or may not 
result in a change in the person or thing to whom/which 
it is directed. Being a process as distinct from an 
object, it is»intangible. It may, however, produce 
tangible results/outputs and is in many cases coupled
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with or embodied in goods. While a number of services 
may be characterised by simultaneity of production and 
consumption, others are storable and capable of being 
transmitted electronically. Another important 
consideration in a definition of services is the 
distinction between consumer/marketed services and 
producer/intermediate services. The former are geared 
towards final consumption while the latter serve as 
inputs to the production of goods and other services.
2.3 ROLE AND ORIGIN OF SERVICES: THEORIES
Theories advanced as an explanation of the origin 
and growth of services within economies may broadly be 
categorised as the following:
1. services are income-elastic, so that as 
incomes rise the demand for services 
increase
2. services sector productivity has a 
tendency for lagging behind that of 
manufacturing and agriculture
3. services are being externalised/de­
integrated, that is, households and firms 
are contracting out services to 
specialised service firms
4. production structures are being 
transformed so that there is an increasing 
integration of the goods producing and 
services sectors
5. Services are being internationalised.
This process is facilitated by the 
mobility of service personnel and advances 
in technology (Fuchs and Baumol ed. Inman, 
1985; Feketekuty and Hauser, 1985/4; 
Gershuny and Miles in Urry, 1986; Dunning, 
1986; Nicolaides, 1989; Porter, 1990).
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The income-elasticity thesis initially formed part 
of a "stages" theory which holds that services exhibit 
higher income elasticities than goods so that as incomes 
rise the demand for services increase relative to that of 
goods. This shifting demand pattern results in an 
economy moving from the agricultural and extractive to 
the manufacturing and finally to the services stage 
(Clarke, 1960; Bell, 1973).
The "stages" thesis is felt to have limited 
applicability. Singleman (in Riddle, 1986) argues that 
the employment shifts of Western Europe do not generalise 
to Canada and the United States where labour moved into 
manufacturing and services concurrently, let alone Japan 
where labour moved into services before manufacturing.
The theory seems to be even less suited to the 
circumstances of developing countries where labour moves 
out of the extractive sector into the manufacturing and 
services sectors (Riddle, 1986). Shelp (1985/4), who 
argues that developing countries "leap-frog" the stages, 
attributes this to the demonstration effect, the 
urbanisation process which in developing countries 
preceded industrialisation; and the development 
strategies pursued by those countries. In Caribbean 
countries specifically much of services growth can be 
explained in terms of deliberate policy aimed at 
diversifying these economies from traditional mono- 
sectoral dependence (See Girvan, 1973 for a discussion of 
dependency theory). It is also facilitated by favourable 
demand trends in the case of services such as tourism.
The income elasticity thesis has, independent of the 
"stages" theory, gained currency in modern works (Porter, 
1990 and Nicolaides, 1989). Fuchs and Baumol (ed. Inman, 
1985) found in empirical investigations that the income 
elasticity thesis did provide some explanation of
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services sector growth in the United States economy, but 
was not the major explanatory variable. In studying this 
phenomenon, Summers and Kravis (ed. Inman, 1985) noted 
that much of the growth in services (approximately half) 
is attributable to price increases. They also stated 
that the price of services tended to be higher in richer 
countries than in the lower income, leading to 
overstating of services sector growth in the former and 
underestimate in the latter.
A number of studies have pointed to the tendency of 
services sector productivity to lag behind that of the 
goods sector (Fuchs, Baumol in Inman, 1985; Saxonhouse in 
Inman, 1985; Briscoe, 197 6; Kinsella in Colwell and 
Davis, 1992; Baumol in Dutt, 1992; Rawthorn and Wells in 
Dutt, 1992; Petit,in Dutt, 1992). Proponents of the 
lagging services sector productivity view hold that 
services possess smaller opportunities of embodying 
technical progress and is little exposed to competition 
(Momiglianco and Siniscalco, 1982).
The phenomena which appear to be driving the 
externalisation process include socio-economic factors 
such as the entry of women into the labour force and the 
advent of dual career families. Other factors include 
rising buyer sophistication, complexity of management and 
more sophisticated and complex products throughout the 
firm's value chains. These phenomena lead to an increase 
in the demand for more design, operational and 
maintenance services (Porter, 1990). Some firms show a 
preference for utilising specialist firms in the delivery 
of those services. Specialisation in turn gives rise to 
economies of scale and creates an incentive for the 
further contracting out of work.
The integration of production structures whereby 
producer services are increasingly being incorporated
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into the manufacturing sector is felt, to be one of the 
motivators in services sector growth (Momiglianco and 
Siniscalco, 1982; Riddle, 1986; Francois, 1990; Dutt,
1992). The process of integration is itself facilitated 
by the introduction of computing, communications and 
information technology.
The internationalisation of services is evidenced in 
the growth of specialist, trans-national firms 
particularly in finance and accounting, insurance, 
hotels, advertising and transport; a phenomenon noted by 
Dunning, 1986; Urry (1986) and Porter (1990). This trend 
is enhanced by the mobility of service personnel and 
advances in technology which increased the potential for 
trade in services (Feketekuty and Hauser, 1985/4).
Another explanation of services sector growth 
is one that goes against the grain of what Urry terms the 
"far too economic-technological" determinants. It 
concerns the social influences such as trade union 
action, increased organisation among social groups and 
their "increased ability to enter the labour force and 
hence to structure the patterning of job 
opportunities..." (Urry, 1986, pp. 20-21.
2.4 SERVICES SECTOR PRODUCTIVITY ISSUES
This section looks at the evidence supporting the 
lagging services sector productivity thesis. It also 
explores the unique features of services in relation to 
productivity, emphasising the heterogeneous nature of 
services and service jobs.
Fuchs and Baumol (ed. Inman, 1985), on the basis of 
data on the American economy, sought to investigate the 
factors contributory to the emergence of the services 
sector; and have concluded that differential labour
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productivity growth was the main explanatory variable in 
services sector growth. Fuchs tested three hypotheses;
1) Services have an income elasticity 
greater than 1, so that as real 
income per capita increases real 
services per capita grow more than in 
proportion to the growth in income.
Thus services consume an increasing 
share of national income, as well as 
employment.
2) As specialisation and automation 
increase with economic growth, it 
becomes efficient for services once 
provided within the household or firm 
to be contracted out to specialists.
Such services include legal, 
accounting and data processing, 
restaurants, day-care and 
housekeeping. Increased 
specialisation may lead to higher 
service quality and/or lower average 
costs which would increase demand 
for, and production of such services.
3) The relative importance of 
services in national employment is 
explained by slower relative growth 
of labour productivity in services 
than in agriculture and industry.
This means higher than average costs 
for services. If the demand for 
services is relatively insensitive to 
prices, then as the economy expands, 
services share of total employment 
will increase.
Fuchs concluded, from an examination of data for the 
period 1929-1965 that although each hypothesis is valid 
and contributes to an explanation of services sector 
growth in the United States, the major explanation is 
provided by the sector’s lagging productivity.
Baumol, whose findings were similar, noted that 
lagging productivity accounts for 55% of the annual rate 
of change in the services sector; compared with 14% in 
the case of the rising income hypothesis and 31% for the
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exogenous demand shifts hypothesis.
Saxonhouse (ed. Inman 1985) , in studying the 
Japanese case, arrived at somewhat similar conclusions as 
Fuchs and Baumol. He attributes the growth in services to 
lagging productivity in the service sector as well as the 
structure of Japan’s wholesale and retail trade for the 
distribution of goods.
In a comparison of labour productivity between the 
manufacturing and services sector of the United Kingdom 
(1951-73), Briscoe (1976) concluded that there is a 
significant long-term differential in favour of the 
manufacturing sector. He notes however that when 
allowance is made for data inadequacies in defining the 
services sector, this long-run differential is 
appreciably reduced. On the basis of short run 
estimates, sectoral productivity growth rates showed 
considerable variability. There was however no certainty 
that the differential was narrowing over time.
Briscoe provided an explanation for the differential 
productivity growth rates in terms of the marked growth 
in the numbers of employees in services and the 
relatively higher rate of increase in the price of 
services [i.e. wage demands have kept pace with those in 
the more productive sectors].
At the sub-sectoral level, banking productivity 
studies have tended to support the lagging services 
sector thesis (Kinsella in Dutt, 1992; Revell (in Dutt, 
1992; and Tschoegl in Dutt, 1992). Kinsella found that 
banking productivity rose by 5% over the period 1960-71 
as against 30% for services and 140% for manufacturing. 
Revell and Tschoegl however argued that banking 
productivity had not been as sluggish as suggested by 
earlier services sector studies (Dutt, 1992). Dutt 
(1992) nonetheless cautioned on the use of the results of
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banking studies whose output indicators are partial in 
nature.
An important observation is that within the services 
sector there are wide differentials, with the relatively 
more capital-intensive sub-sectors eg. public utilities, 
transport and communications exhibiting higher rates of 
productivity growth than do other services. Moreover the 
combined growth rate for these three activities exceeds 
that for the manufacturing sector (Briscoe, 1976}.
Kirkland (1985/4) also holds the view that service 
productivity differs depending on the type of service and 
that much of modern services growth tends to be in 
activities which are capital-intensive and technically 
progressive.
Baumol (ed. Inman, 1985) also notes that services 
differ according to their susceptibility to productivity 
growth. He therefore categorises them into stagnant 
personal services, progressive impersonal services and 
asymptotically stagnant impersonal services. Stagnant 
personal services are defined as activities in which 
quality is highly correlated with labour-time expended 
and in which frequently there must be contact between 
service provider and consumer. The product is often not 
standardised. This type of service has been the basis of 
the assertions that services resist productivity change. 
Baumol had earlier argued that the personal services have 
been afflicted by a "cost disease" which threatens to 
price them out of the market. He .added that much of the 
problem besetting them was inherent in the nature of 
their technology (Baumol and Oates, 1979).
The progressive impersonal services are at the other 
end of the spectrum. Being heavily dependent on 
electronics, they do not necessarily require contact 
between the provider and user. In addition technological
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innovations often produce cost reductions.
The asymptotically stagnant impersonal services 
constitute an amalgam of the progressive and stagnant 
services. They may at one point outperform the 
progressive; but productivity growth is self- 
extinguishing. Computing for example, involves both 
hardware and software inputs. The former is automated, 
therefore progressive; the latter is dependent on human 
input and belongs to the stagnant sector.
The progressive impersonal services are not only 
significant from the point of view of productivity 
growth; but also in terms of their potential for 
impacting favourably on the productivity of other sectors 
such as manufacturing. New manufacturing techniques such 
as flexible manufacturing systems [FMS], just-in-time 
[JIT] and computer-assisted designing [CAD] are all 
information driven and therefore highly dependent on 
computerisation and telecommunications links [Charles, 
1992].
Just as the services sector is found to consist of a 
variety of sub-sectors with differing susceptibility to 
productivity growth, so too it consists of a 
heterogeneous bunch of occupations which may be 
classified on the one hand as "knowledge workers" - 
including managers, executives and professionals; and on 
the other, as service workers - ranging from sales 
workers and secretaries to bank tellers and computer 
operators (Roach, 1991; Kirkland, 1985/4; Drucker, 1991). 
There is also the implication that knowledge-intensive 
occupations are susceptible to productivity growth while 
the white collar jobs are not. Roach argues that 
investment in information technology has not improved the 
productivity of the white collar worker; a view which 
finds support in Drucker (1991). The latter argues that
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knowledge workers will always be in the minority, 
outnumbered by those qualified for low-skilled service 
jobs. The logical conclusion then is that in order to 
raise the United States' growth rate, ways need to be 
found to improve the productivity of the lower-skilled. 
Drucker also argues that investment in the services 
sector has brought with it the need for more highly paid 
people, but has not reduced the existing staff by a 
single person. On the whole the huge investment in the 
service economy, estimated at more than 80% of the $25 
million worth of computers, office and communication 
equipment shipped in 1982 (Kirkland, 1985/4), does not 
appear to have paid off. In respect of the American 
economy. Roach notes that service companies, not exposed 
to much competition, have "allowed their white collar 
payrolls to become bloated, their investments in 
information technology to outstrip paybacks, and their 
productivity to stagnate" (Roach, 1991).
Another observation was that knowledge and service 
jobs can be divided into three categories by looking at 
what productive performance in a given job actually 
represents. For some jobs, performance means quality; 
for others it means quality as well as quantity and in 
other cases it may be confined to a quantity indicator. 
Efforts to raise the productivity of service workers 
should start by defining the task and performance 
criteria (Drucker,
1991), Implicit in these performance criteria is the 
fact that productivity measures in the case of the 
services sector cannot be confined to quantity indices. 
Some quality measure needs to be incorporated.
An important consideration is that the special 
nature of services underscores the need for a different 
treatment of the productivity concept. Levitan (1985/4)
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notes for instance that increased productivity is not 
always desirable. He cites the examples of smaller class 
size (in schools) as preferable to larger; and treatment 
of patients by surgeons as if on an assembly line as 
undesirable. The preference then in these two cases ought 
to be to trade off increased productivity for more highly 
skilled personal service. Weisbrod (1992) emphasises the 
difficulties of measuring the productivity of health 
services, noting for example that one of the commonly 
used indicators - a reduction in the length of hospital 
stay - could reflect either increased productivity (i.e 
more rapid patient recovery for a given level of hospital 
resources) or discharge of patients earlier but less 
healthy.
2.5 CONCLUSIONS
The survey of the literature leads one to conclude 
that the concept of services is a complex one; that 
services may be distinguished from goods by virtue of 
their intangibility and that the majority are 
characterised by simultaneity of production and 
consumption. There is another class of services which may 
be transmitted electronically and therefore performed 
without necessitating the movement of either service 
provider or receiver. It is the latter which have 
transformed the services sector and enhanced its trading 
potential.
Theorists are not agreed on the origin or role of 
services within the economy. Some have posited a 'stages’ 
theory whereby the economy is said to move to superior 
modes of consumption, as a result of rising per capita 
incomes; being transformed from primary to industrial and 
finally to service sector. Another theory proposed is
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that of the exogenous demand factors i.e. the trend 
towards intra-firm reorganisation leading to increased 
demand for specialised services. The shift towards the 
growth of producer services is seen by some theorists as 
emanating from structural changes within the productive 
sector, which have increasingly encouraged the 
integration of the services and other sectors, 
particularly manufacturing. The influence of heightened 
social an political organisation on levels of employment 
has also been suggested as a determinant of services 
sector growth. Increasingly the lagging services sector 
productivity idea, implied in the stages theory, is being 
advanced as an explanatory thesis for services sector 
growth.
Services sector productivity analysis and 
measurement constitute a complex and intriguing 
proposition, given the heterogeneous nature and 
intangibility of services. Some services appear to be 
amenable to achieving productivity gains, while others 
appear to be resistant to the same. Most of the studies 
in this field have been confined to developed or 
industrialised countries. It is intended that this 
conceptual framework will form the basis for*a chapter on 
measurement as well as for empirical work on selected 
Caribbean countries.
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CHAPTER 3; ON MEASURING SERVICES SECTOR PRODUCTIVITY
The previous chapter sought to lay a broad 
conceptual framework for a study of services sector 
productivity. This chapter, which is concerned with the 
measurement of productivity in services, defines 
productivity and explores its applicability to and usage 
in the services sector. It acknowledges the peculiar 
characteristics of services and examines the nature of 
outputs and inputs in services, focussing on the 
challenges for measurement presented by this sector. It 
scans the literature for approaches and techniques 
developed in the measurement of various services.
Finally it considers the definition and measurement 
issues relating to productivity in the tourism sector.
3.1 MEANING AND RAISON D'ETRE OF PRODUCTIVITY
MEASUREMENT
The productivity concept, which denotes the input 
content of a unit of output or the level of output 
produced by a given input or combination of inputs, 
constitutes an efficiency measure. It is derived from 
the production function which defines output as a 
function of its inputs as follows:
0=f{T,L,K,M)........ (3.1)
Where T = technology
L = labour 
K = capital 
M  = material
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The raison d'etre of productivity measurement is the 
determination of the level of efficiency with which 
resources are being utilised. This is critical when 
resources are scarce, or when cost competitiveness 
determines the level of sales. Drucker (in Witt and 
Witt, 1989) notes that productivity objectives are 
essential to give a business direction and that without 
productivity measurements there is no control. Support 
for this view is to be found in Eilon, Gold and Soesman 
(197 6) who set out a comprehensive list of reasons for 
productivity measurement in firms. They suggested that 
productivity measurement is desirable for strategic 
purposes, in order to compare the firm's performance with 
that of its competitors; for tactical reasons, to enable 
management to undertake internal control; for planning 
purposes, including comparing the benefits accruing from 
the use of alternative inputs; and for other management 
purposes, such as negotiating with trade unions.
On the subject of measurement, Mclaughlin and Coffey 
cautioned that "measurement of performance... requires 
careful specification of the appropriate unit of 
analysis, the choice of which depends on end use of the 
productivity measure" (Lovelock, 1992 p. 108) . They 
distinguish between aggregated and dis-aggregated 
measures and suggest that the former are used in 
evaluating economic policy, making product selection eg. 
on the basis of comparative advantage and deciding on 
relative inputs of labour and capital and determining 
pricing strategies. They note however that the 
aggregated approach has its limitations in that it does 
not assist in identifying specific sources of 
inefficiency. Dis-aggregated measures then are valuable 
at the operational level, for example in making decisions 
on work methods and reward systems.
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It should follow from the above that various levels 
of dis-aggregation are possible, starting from the 
economy, the sector, the department, down to the specific 
activities and processes within a firm.
Various input/output ratios, which derive 
principally from the production function, are used as 
productivity indicators, based on their appropriateness 
to the different units of analysis. Productivity 
measures may be partial/single factor or total/multi 
factor. Partial productivity refers to the output 
produced by a single factor of production such as labour 
or capital, while total productivity is the output 
produced by the sum of the weighted inputs (labour, 
capital and material inputs). An increase in 
productivity is indicated either by increased real output 
for a given level of input (s), or decreased inputs for a 
given level of real output.
Labour productivity, the more commonly used partial 
indicator, is expressed typically as output per employee 
or per labour hour (0/L). In the case of multi-factor 
productivity, real output is divided by the sum of the 
weighted inputs as follows:
TFP=.....   (3.2)
1 k m
Where TFP = total factor productivity 
0 = output 
L = labour 
K = capital 
M = material inputs 
W's = cost shares/weights
Material inputs are generally ignored, leaving the 
computation of multi-factor productivity dependent on the
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factors of production, labour and capital, with land
assumed constant in the short and medium run. Total
factor productivity growth can be defined as the portion 
of real output growth which is not accounted for by 
increases in inputs of labour and capital (Englander and
Mittelstadt, 1988; Millward, 1988; Intriligator, 1992).
Because of convenience, the labour productivity 
measure is more widely used than the capital and the 
multi-factor. However, it is incapable of explaining all 
the influences on productivity changes. It does not for 
example capture capital-induced technical change, whether 
"embodied" or "disembodied", on worker performance. 
Disembodied technical change may take the form of "pure 
process innovations" based on the reorganisation of 
inputs with a constant quality of inputs, while embodied 
technical change manifests itself in improvements in the 
quality of factors of production, whether labour or 
capital (Intriligator, 1992). An example of the latter 
is in the substitution of newer vintage machines for 
older, as capital accumulation takes place. Improved 
technology is embodied in capital additions if newer 
models are superior to the older ( Englander and 
Mittelstadt 1988; Intriligator, 1992). This is manifested 
in a movement along the capital/labour isoquant curve, as 
opposed to a shift in the curve, which is associated with 
disembodied technical change.
The embodiment hypothesis has been utilised in 
explaining productivity growth as well as productivity 
slowdown in the United States and the OECD countries 
(Intriligator, 1992; Englander and Mittelstadt, 1988). 
Periods of high productivity growth have been followed by 
ones of slow growth. Moreover, the slowdown has been 
accompanied by significant capital investments and 
innovations, notably increased computerisation.
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Proponents of the embodiment thesis argue in this regard 
that the issue is not one of the amount of capital 
invested, but rather the quality of the investment 
(Englander and Mittelstadt, 1988; Intriligator, 1992).
Traditionally output has been conceived of in 
physical terms and productivity measurement has been 
undertaken mainly for the goods sector. Increasingly 
however attention is being turned to the services sector 
which accounts for substantial shares of output in 
developed as well as developing countries (World Bank, 
1987). Moreover, the productivity slowdown experienced 
in the industrialised countries has been partially blamed 
on the services sector (Millward, 1988; Englander and 
Mittelstadt, 1988). In the case of developing countries, 
in particular the territories under study, services 
dominate these economies in terms of their contribution 
to Gross Domestic Product and exports (Charles, 1994).
The importance of services exports to these countries 
underscores the significance of productivity as a means 
to achieving greater competitiveness. This constitutes a 
legitimate reason for a focus on services productivity 
issues.
Chapter 2 makes reference to the intangible nature 
of services and in most cases their non-storable 
character, features which distinguish them from goods. 
This raises the question of what constitutes output in 
services.
3.2 THE OUTPUT DIMENSION
The fact that services are intangible, non-storable, 
non-transferable and do not lend themselves to 
inventorying presents a challenge for productivity
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measurement. There is no physical output as in the sense 
of goods. Therefore there has been a tendency to confine 
productivity measurements for a number of services to 
financial aggregates. An examination of individual 
services will nonetheless indicate that varied indicators 
have been applied, some of them resembling quantity 
indicators utilised in the case of goods. It will be 
noticeable for instance that the number of service 
procedures can in some cases be quantified and take on 
the character of physical goods. In the Civil Service 
for instance, the number of licenses issued can be 
counted and taken as the output of the licensing 
department. In the case of the transportation service, 
the number of passenger-miles and ton-miles can be taken 
as the output for passenger and freight transportation 
respectively (CSO, 1970; Kendrick, 1987; Mark, 1982).
The ease or difficulty in defining a measurable 
output in services turns on the extent of 'immateriality' 
of the service (Gadrey, 1988) . Gadrey distinguishes 
between the relatively 'visible' and 'material' 
procedures (such as commercial transactions) and those 
procedures marked by an absence of "the separable 'thing' 
as an object of the servicing process". In his/her view, 
"service activities made up chiefly of human 
relationships, consisting of advice, of the transmission 
of knowledge, of creative activity, where the result does 
not apply in the main to an objective, unique piece of 
evidence" are more complex. Indeed many of these 
activities are characterised by co-production by producer 
and consumer, thus creating additional difficulties in 
the identification of output (Gadrey, 1988, p. 71).
The study of output measurement in services is a new 
and challenging area, as demonstrated by complexities of 
the health sector. This sub-sector is one in which
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quality and productivity can operate in opposing 
directions. Assuming that output is taken to be the 
number of patients attended to by a doctor in a day, or 
the number of procedures executed in a stated period, an 
attempt to increase output could result in a sacrifice of 
quality.
Attempts at arriving at productivity indicators for 
the health sector have nonetheless produced some 
quantitative measures, most of which focus on the input 
reduction aspect of productivity improvement. Proposed 
measures include average length of hospital stay, health 
programme cost per death averted, number of physicians 
per 100,000 population, the number of labour hours per 
case of illness, cost of in-patient hospital stay, 
hospital employees per patient and hospital cost per 
patient. Weisbrod (1992) however refers to their 
inadequacy on the grounds that they represent a 
relationship between some health care inputs and some 
intermediate inputs, falling short of determining final 
productivity measures such as longevity, health status or 
quality of life. Moreover they reflect "the activity of 
one portion of the health care system without attention 
to changes occurring elsewhere in the system" (Weisbrod, 
1992, pp. 133-134). However, the focus on 
comprehensive, "final" productivity measures introduces 
another difficulty, namely that they are influenced by 
other factors, such as diet and life style. Output and 
productivity in the health sector then remain difficult 
areas to conceptualise.
In the area of banking, one of the more common 
approaches to productivity measurement is that of the 
production or transactions method (Mark, 1982 and Colwell 
and Davis, 1992). Here the bank is seen as producing 
loan and deposit accounts and output is denoted by the
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number of transactions carried out. Another method used 
in banking is that of the intermediation approach, where 
the bank is viewed as an intermediator. In this case, 
the value of loans and investments is considered an 
output measure (Colwell and Davis, 1992). Yet another 
indicator used in banking is that referred to as the 
liquidity approach. In this case the bank is viewed as a 
holder of money; and output is "equivalent to the net 
interest it receives on the volume of deposits held... 
that is, the value to customers of the liquidity they 
enjoy from bank services" (Mark, 1982 pp. 7-8).
Public sector activities constitute a fairly large 
part of the gross domestic product in a number of 
developing countries. Indeed the sector is a significant 
employer in the countries being studied. Productivity 
concerns have become a talking point in at least one of 
these territories, Barbados. Some indicators suggested 
for use in the health sector have already been noted. 
Fastbom (1989) has advocated the use of quantity 
indicators in public sector activities such as medicare 
and administration. He has recommended moreover that 
some segmentation of activities be undertaken, given that 
there are likely to be different categories of 
commodities produced. Services then may be categorised 
in accordance with a) similarity and regularity of 
operation and b) in terms of services which display 
uniqueness, but which also exhibit some regularity. In 
the case of category a), the quantity indicator should be 
applied. In the case of b), the indicator method is 
recommended, that is, homogeneous activities are grouped 
and quantitative indicators applied.
The foregoing has shown that attempts are being 
made to develop activity-specific output indicators in 
services. In a number of cases output can be denoted by
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quantity indicators such as the number of procedures, 
operations, performances, or activities completed or 
undertaken. In other cases however, it is not possible 
to delineate services output in this way.
The literature search has revealed a number of 
approaches to output measurement. Sales for instance has 
been utilised in some studies as a measurement of output 
(Solow, 1992; Kendrick, 1987; Thurik, 1984; Dawson and 
Kirby, European Journal of Marketing 1, 4). While this 
indicator may be the only output measure available to the 
investigator, its usefulness, in comparisons, is limited 
to activities in which cost/sales ratios are fairly 
similar. In particular, it loses its validity when 
dissimilar service activities are being compared, or when 
services are being compared with other sectors such as 
manufacturing. A manufacturing concern has a much higher 
percentage of cost to sales than does the average service 
activity, given the extent of dependence on material and 
other inputs in the case of the former. Kendrick (1987) 
notes that services have a significantly higher ratio of 
net to gross output and a smaller relative volume of 
intermediate product purchases than do manufacturing 
concerns.
Ideally, value added, which is invariant to the 
structure of the economy, constitutes the preferable 
output indicator and is being utilised increasingly in 
productivity studies (Briscoe, 1976; ILO, 1989). The 
ILO holds for instance that at the enterprise and 
departmental levels, the one comparable measure of output 
is that of value added. It "is the one measure that can 
be used with effectiveness and reliability to compare one 
enterprise with another (whether hotel, motel, 
restaurant, cafe, bar, tour operator or travel agency for 
productivity purposes" (ILO, 1989 pp. 12). Moreover,
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because value added represents the returns to capital and 
labour, having netted out the intermediate purchases, it 
allows comparisons not only within sectors but also 
across sectors. Intriligator (1978) notes that in the 
context of the production function output is typically 
measured by value added; but can also be represented in 
physical units or gross indicators.
It is important to recognise, however, that while 
the value added measure appears to be superior to others, 
in terms of affording comparisons in dissimilar 
activities, under certain circumstances, other indicators 
will suffice. Sales, for instance, might be used in 
cases where comparisons of activities with similar 
sales/costs ratios are being undertaken. In addition, 
quantity measures may be adequate as output indicators 
for comparing similar activities. Another consideration 
is that the use of value added is dependent on the 
availability of factor incomes data. On this basis, it 
often eludes the statistician. For, firms are often 
reluctant to reveal financial information, thought to be 
highly confidential material.
Given the difficulties often entailed in deriving 
series based on value added data, economists, 
statisticians and practitioners have had to rely, in some 
cases, on proxies for output. One method has to do with 
deflating sales data with the appropriate price indices. 
The Bureau of Labour Statistics (in Mark, 1982 and 
Kendrick, 1987), utilises the price deflation method in 
the case of some services. Based on data availability, 
one of three measures is used. A quantity measure is 
used in the case of some services. Alternatively, the 
price deflation measure is used. Thirdly, price 
deflation at lower levels of aggregation is combined with 
labour input weights at higher levels of aggregation.
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The converse of deriving output measures from sales 
and aggregating by means of appropriate weights is that 
of applying quantity measures at lower levels of 
aggregation and weighting them by base year labour 
requirements for higher levels of aggregation. Mark 
notes for instance that in "the case of an organisation 
or an industry providing one type of service, output is 
merely a count of the units of this service, however 
defined. In the more usual case of an industry producing 
a number of heterogeneous services, the various units 
must be expressed in some common basis for aggregation" 
(Mark, 1982, p. 4). He adds that the output of 
franchised new-car dealerships should be a combination of 
the number of cars sold and the repair activities of the 
dealers, with appropriate weighting.
In the context of services, the output concept 
implies complexities over and above the issue of 
measurement and data availability. Fletcher and Snee 
(1985)refer to the definition, measurement and ceteris 
paribus problems. The issue of the intangibility of 
services and the difficulties which this poses for 
definition and measurement have already been highlighted. 
The third problem however needs to be emphasised.
Fletcher and Snee note in this regard that measurements 
can be misleading unless other factors are held constant. 
Elements which affect productivity then include the 
quality/effectiveness of output, as well as external 
elements such as educational levels, the efficiency of 
the transportation system, among others. These elements, 
they argue, ought to be held constant in attempts to 
derive the productivity of an enterprise. On the other 
hand, studies can be enriched by investigating the 
impacts of these factors on productivity.
43
chapter 3: On Measuring Services Sector Productivity
3.3 THE INPUT ASPECT
Labour and capital inputs are the input measures 
normally found in productivity measurement. Labour input 
moreover is seen to be in more widespread use, given the 
difficulties in the conceptualisation and compilation of 
capital input indicators. Labour input can be measured 
by the number of employees and the number of labour-hours 
worked. Ideally, part-time employees need to be 
converted to full-time equivalents to ensure 
comparability across dissimilar categories. In the case 
of man-hours/labour-hours, hours worked as opposed to 
hours paid constitutes the preferable indicator. In 
practice, it is difficult to derive hours worked 
statistics. Moreover, in some Caribbean countries, it is 
even difficult/sometimes impossible to find employment 
series by industry.
It is considered substantially more difficult to 
derive capital input series than to arrive at labour 
input data. One approach to the measurement of capital 
inputs is the economic, which views the services of 
capital as the cost of the capital consumed or written 
off in depreciation, amortization or other means 
(Peterson, 1986; ILO, 1989).
The accounting approach is markedly different, in 
that it focuses on an inventory of capital stock, that is 
the balance after depreciation is netted out. The 
perpetual inventory method is favoured by some 
authors/entities (Denison, Christensen et al, Kendrick, 
Kendrick and Grossman, American Productivity Center in 
Miller, 1983). Denison, 1974, for instance, employed a 
weighted average of indexes of the gross stock and net
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stock based on straight-line depreciation, with the gross 
stock weighted three and the net stock one. In this way, 
Denison allowed for a deterioration in capital with the 
passage of time. Miller, however, cautioned that "the 
capital stock data used for these measures are seriously 
flawed" {p. 297). He further argues that a "perpetual 
stock measure ... logically requires that one knows how 
the productivity of capital has changed, which is 
precisely what one is seeking to determine. Thus, there 
is a fatal circularity in the current methodology"
(Miller, 1983, p. 297). Intriligator (1978) suggests that 
while capital is typically measured by the net capital 
stock, it is also sometimes depicted by the gross capital 
stock and certain direct measures. He also makes 
reference to the complex problems associated with the 
measurement of capital input.
3.4 PRODUCTIVITY MEASURES, SELECTED TOURISM ACTIVITIES
The tourist sector encompasses a number of sectoral 
activities, including accommodation, restaurants, retail 
activities, water and other sports, transportation 
including air, sea and ground transportation, night 
clubs, bars/pubs. Attempts at defining tourism have 
thrown up supply-side definitions in that the latter have 
focussed on the provision of facilities to the tourists. 
These definitions have focussed on the range of goods and 
services consumed by tourists (UNCTAD, Powell and Leiper 
in Smith, 1989). The Canadian National Task Force (in 
Smith, 1989 and Cooper, Fletcher, Gilbert and Wanhill, 
1993) however notes that it is critical to distinguish 
between "pure" tourism services and those which are 
shared by the local population. They divide tourist 
facilities into tier 1 and tier 2 activities, the former
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being services which would not exist, in the absence of 
travel. Tier 2 activities would exist in the absence of 
travel, but in diminished form. Tier 1 businesses are 
felt to derive approximately 100% of their revenues from 
travel, while tier 2 businesses may derive 10% to 90%, 
but typically between a quarter and a third of their 
earnings, from tourism.
Based on this definition, tier 1 services include 
accommodation, certain forms of transportation (such as 
air transportation, inter-urban buses, charter and 
sightseeing buses, rail passenger service, ferries, 
passenger ships) and travel services (including tour 
operators and tourism promotion agencies).
Transportation, such as rental agencies and taxis, food 
services and recreation facilities including cultural 
activities, as well as retail enterprises are classified 
as tier 2 activities.
From the standpoint of developing countries and in 
particular, the countries under study, some tier 2 
activities may be of tremendous significance in terms of 
the contribution to national product. Most of air travel 
and cruise activity are owned by external agents, and 
while constituting vital links in the complex of tourism 
activities, will not necessarily manifest themselves 
directly in the national product. Moreover, since these 
sub-sectors will in large part be outside of the control 
of domestic and national actors, productivity issues 
will be similarly outside of their sphere of influence. 
This study then examines a combination of tier 1 and tier 
2 activities, which appear to be of national import. The 
final selection of activities for measurement and 
investigation will depend on data availability and time 
constraints.
46
Chapter 3: On Measuring Services Sector Productivity
3.4.1 Accommodation
This section looks at volume and other indicators 
that have been tried or can lend themselves to the 
measurement of productivity. The number of clients 
divided by the number of full-time employee equivalents 
has been suggested as a possible measure of productivity 
in hotels and guest houses and other forms of 
accommodation. However, the number of guests is often 
found to be un-related to the food service operations in 
a particular establishment. Except in the case of the 
’all-inclusive' hotel arrangements, the number of guests 
may be more properly related to the employees directly 
associated with the provision of accommodation services, 
that is, house-keepers, cleaners and persons employed in 
reservations.
Guest-nights, by focussing in addition, on the 
tourists' length of stay, is superior to number of guests 
as an output indicator in the measurement of hotel 
productivity; given that it is related to the level of 
utilisation of the facilities. It would, however, be 
readily recognisable that this indicator, like other 
hotel-specific measures, would have to be confined to use 
either within the particular enterprise (that is-, in 
longitudinal comparisons), or for comparison with other 
tourist accommodation facilities (cross-section 
analysis).
Sales per full-time employee equivalent or per 
labour-hour has been utilised as a productivity measure 
in hotel and other tourist accommodation. An' exercise, 
which utilises sales per employee as the productivity 
measure (an indicator frequently applied to the retail 
sector), was undertaken of the hotel industry by Van der 
Hoeven and Thurik (1984), using samples from Germany and
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the Netherlands. These authors argue that the hotel 
industry exhibits similar characteristics to the retail 
sector and could lend itself to investigations of labour 
productivity responses to variables such as location, 
wage rate, scale, type of establishment. They based 
their investigations on earlier works which showed a 
linear relationship between the volume of labour and 
volume of sales; and the division of labour into 
threshold and scale adjusted categories. They 
hypothesised that economies of scale can be achieved in 
the use of labour, threshold labour depends on the luxury 
class of the establishment, i.e. it increases with 
increases in luxury class, different sales fractions have 
different partial scale adjusted labour intensities, 
scale adjusted labour intensity decreases if the wage 
rate increases (higher wages are associated with improved 
quality of labour), scale adjusted labour intensity is 
assumed to be lower in a resort hotel than in a town 
hotel (longer length of stay, assumed to be associated 
with resort hotel, implies less labour per value unit of 
sales). Scale adjusted labour intensity increases when 
the luxury level of the establishment increases.
The findings indicate that while the economies of 
scale hypothesis is not supported for standard German 
hotels and small Dutch hotels, it has some relevance for 
the German luxury class and larger Dutch hotels.
Threshold labour is found to depend on the class of hotel 
and economies of scale can be achieved for this category 
of labour in luxury class hotels. Scale adjusted labour 
intensities are positive and non-zero. They are also 
different for different categories of sales. With regard 
to wage rate, the findings support the contention that 
scale adjusted labour intensities decrease when the wage 
rate increases. Scale adjusted labour intensities are
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also found to depend on location.
The importance of the value added measure and its 
wide appeal have already been alluded to. It will be a 
useful tool for application to productivity measurement 
in the accommodation sub-sector and for affording 
comparisons with other activities such as restaurant and 
bar. Sales figures tell different stories of a 
restaurant and bar operation on the one hand and of the 
pure accommodation aspects of a hotel operation, given 
the high weighting of material inputs in the former. In 
this case value added is a superior indicator. Indeed the 
sales comparisons become less meaningful as one places 
service activities alongside those in the goods sector.
In sum then, a combination of quantity (guest-nights) and 
financial (value added and sales) indicators have been 
suggested as output indicators.
A critical feature in the determination of a these 
output indicators is the demand for tourism services and 
the manipulation of input variables and capacity. An 
important consideration is the nature of demand in 
tourism. Lovelock (1984) examines the question of demand 
in capacity constrained organisations, a category in 
which most services fall. The lack of inventories in 
services creates problems for capacity constrained 
organisations. Lovelock therefore stresses the 
importance of understanding the patterns and determinants 
of demand, whether fluctuations in demand are random or 
follow a predictable cycle over time. Sharing a similar 
preoccupation. Baker and Riley (1994) note that tourism 
demand has a variable but predictable element as well as 
a stochastic component. Given that the stochastic 
element is felt to be small, productivity management then 
relies heavily on accurate sales forecasting and 
manipulation of the supply of resources to match demand
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(Riley, 1991; Baker and Riley, 1994).
3.4.2 Food Service Activities
The productivity measures utilised in the food 
service operations may differ depending on the type of 
operations, that is, whether fast food or full service.
In the former case, performance standards will relate to 
speed in which tasks are performed. In fast food 
operations the number of servings per specified time 
period would constitute a productivity measure. In a 
silver service restaurant, on the other hand, the focus 
may not be on speed as on ambience. Yet, there are 
limitations to this argument. There will be a limit to 
the trade off which the customer will make between speed 
and quality in either case. Other measures, such as the 
financial, preferably the value added per full time 
employee equivalent or per labour-hour will prove to be 
superior to these measures. In practice, sales per 
labour input may be the only available data.
3.4.3 Retail Activities
Sales per employee or per labour-hour and sales per 
square-foot of selling space are two of the measures 
commonly in use as productivity measures in retail 
activities (George, 1966; Ward, Hall in Alexander, 1988; 
McGoldrick, 1990). A notable preoccupation of writers on 
retail productivity has been the influence of economies 
of scale (Dawson and Kirby, European Journal of 
Marketing, 11, 4; Thorpe and Shepherd in McGoldrick,
1990). Dawson and Kirby (o p  cit) sought to determine 
whether shop size influences productivity in the British 
retail industry. The authors found that different
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product mixes generated different results. Moreover for 
the sector as a whole, three distinct size processes were 
seen to occur. At low levels of operation (up to ten 
employees) operating scale is virtually unrelated to 
sales productivity. There is a rapid rise in labour 
productivity (sales per employee) over the large size 
classes - up to 100 employees. Finally sales per 
employee decrease rapidly over the 100 employee mark. At 
this level, they submit, the firm provides a wider range 
of functions than in traditional retailing. In fact some 
form of vertical integration may increase the labour 
force total, while adding only marginally to sales.
Thurik (1984) also examined the question of scale 
and retailing. His study sought to test not only the 
impact of economies of scale on large French retail 
establishments, but also the influence of weekly opening 
times, composition of assortment offered, wage rate and 
share of counter space, on labour productivity. Using as 
productivity measurement the relationship between the 
volume of labour and value of annual sales for retail 
establishments which offer essentially the same product 
mix, the study finds that threshold labour is greater 
than one and significantly so for two types of 
establishments, namely hypermarkets and supermarkets. 
Economies of scale can be achieved with respect to labour 
productivity for large French supermarket-like 
establishments. Labour intensities are found to vary 
with the type of product and type of establishment.
Weekly opening times have a negative influence on scale 
adjusted labour intensity for 'magazins populaires' and 
supermarkets, but positive on hypermarkets. Moreover, 
for the major part of the sales range an increase in 
weekly opening time appears to favour labour 
productivity.
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Alexander (1988) nonetheless rightly distinguishes 
between sales and the service content of sales. Implicit 
in this contribution is the distinction between sales and 
value added. Jean Gadrey (1988) also distinguishes 
between volume indicators such the number of transactions 
undertaken and the volume of goods sold (quantity 
indicators weighted by prices), on the one hand and value 
added or commercial margin on the other. The author 
notes :
"...the margin is one of the most utilised criteria, 
no doubt because of its relative similarity with the 
method applicable to industry and because it allows 
a definition ... not only of an index of growth of 
commercial output but also of absolute quantity of 
the calculable commercial ’product'; the margin" 
(Gadrey, 1988, p. 70).
3.4.4 Transportation
Passenger-miles and ton-miles are the volume 
indicators appropriate for use as output indicators in 
passenger transportation and freight transportation 
respectively (Mark, 1982; CSO, 1970) As in the case of 
the other activities discussed, these indicators limit 
comparisons to the enterprise and intra-industry levels. 
For the purposes of wider comparison, the value added 
statistic is the only satisfactory indicator.
3.5 The Cobb-Douglas Production Function: An Approach to 
Productivity Measurement
The Cobb-Douglas production function has its origins 
in the work of Paul Douglas, who studied the relationship 
between American manufacturing, employment and capital 
for the period 1899 to 1922. Having plotted the three
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variables on a log-scale, he observed that the product 
curve remained consistently between the input curves and 
moreover it was positioned approximately a quarter of the 
relative distance from the labour curve. He therefore 
teamed up with Charles Cobb to derive a formula that 
might describe the relative influences of capital and 
labour on the product curve. The original function may be 
written as follows:
Y^=T^L^K^-^............ .3.3
where :
Yt = output
Lt = labour input
Kt = capital input
Tt = residual = total productivity
a = the partial elasticity of output with respect to 
labour
1-a = the partial elasticity of output with respect to 
capital.
This formula suggests that a is approximately 
equivalent to 0.75. It was tested primarily in national 
studies which seemed to suggest that labour and capital 
exponents approximated the input shares in the national 
income; that is, labour's share was 0.75 and that of 
capital was 0.25 (Douglas, 1948). The function was also 
transformed into a rate of growth form and utilised in a 
number of macro studies (Thirlwall, 1994).
The Cobb-Douglas function, conceptualised in a neo­
classical tradition, assumes perfect competition and is 
based on the factor price equations which postulate that 
factors are paid in accordance with their marginal
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productivity:
M P = — .................. 3.4 ^ P
MP = - .................. 3.5A p
where :
MPi = marginal product of labour 
Mpk = marginal product of capital 
w = wage rate 
r = rental rate 
P = prices
The function also assumes constant returns to scale and 
unitary elasticity of substitution. It also holds that 
changes in technology are exogenous. In addition, 
technical progress is seen as neutral on the factor 
intensity of production (Desai, 1976; Kennedy and 
Thirlwall, 1973; Shaikh, 1974; Intriligator, 1978; 
Nafziger, 1990; Thirlwall, 1994).
The function was criticised for its restrictive 
properties (Thirlwall, 1994; Heathfield and Wibe, 1987; 
Kennedy and Thirlwall, 1973) . The authors themselves 
realised that there might be economic conditions under 
which the function would not be appropriate; that is, the 
results would differ in the case of industries 
characterised by monopoly and imperfect competition 
(Douglas, 1948). A notable critique was that by Durand, 
who held that both exponents should be estimated, rather 
than be assumed to sum to unity. The authors adopted 
this suggestion and revised the formula to remove the
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constraints on the labour and capital exponents.
However, the unconstrained function produced results 
fairly similar to those of the restrictive function 
(Douglas, 1948).
Another criticism was that the production function 
did less to explain the laws of production than it was 
presumed to do. It was argued that results that appear 
to support the function could be achieved even with the 
use of implausible data, (Fisher, 1971) and that the 
function is a mathematical relation which lends itself to 
the constant returns results, provided labour's share in 
the national product is fairly constant (Shaikh, 1974). 
Moreover, the production function is essentially a micro 
level concept that should not be applied at the 
aggregated level (Heathfield and Wibe, 1987). Another 
criticism is that the production function assigns 
overwhelming importance to technical progress and demotes 
capital in the growth process. Moreover, "what is called 
technical progress may not be technical progress at all, 
let alone advances in knowledge, but the result of (a) 
substitution of capital for labour, (b) economies of 
scale, (c) learning by experience, (d) increased 
education, (e) resource shifts and (f) organisational 
improvements, plus (or minus) any errors in the 
measurement of the variables" (Kennedy and Thirlwall,
1973 pp. 123 - 124) .
Explicitly, the Cobb-Douglas production function 
consists of three endogenous variables, namely output ( 
defined as value added), labour and capital. Implicitly, 
however, there are, within the system, other variables 
that serve to determine the inputs. It is argued that 
the factor prices are exogenously determined; taken by 
the firm as given and that the demand for labour and 
capital is based on these prices (Desai, 1976; Kennedy,
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1985; Intriligator, 1978; Maddala, 1992). The Cobb- 
Douglas production function is formed within a system of 
simultaneous equations in which the factor demand 
equations are included as follows;
Y=TL^K^.................................... 3.6
.....................................
................................... 3dk p
where :
Y = output 
T = residual 
L = labour 
K = capital
a = labour variable exponent 
b = capital variable exponent 
w/p = the real wage rate 
r/p = the real rental rate
Desai (1976) argues that while the factor prices 
are exogenous to the firm, they are endogenous to the 
system since in a profit maximisation scenario all firms 
face identical production functions and uniform input 
price ratios and that every firm is on the same point of 
the isoquant. He thus argues that there are no exogenous 
variables in the system. He submits that the problem of
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under-identification arises because prices are not only 
exogenous but also because they do not vary. However, he 
notes that any inter-firm or inter-temporal variations in 
prices will lead to movements along the isoquants. He 
also concedes that scale could be a variable that 
differentiates one firm from another.
It can be argued that there are other variables 
which impact on output through their influence on the 
exogenous variables. Thirlwall (1994) for instance makes 
reference to studies that have attempted to reduce the 
residual (T) or "coefficient of ignorance" by identifying 
some of the variables that affect output through their 
impact on the endogenous variables. These include scale, 
quality of labour as indicated by education and training 
and the quality of capital as indicated by the age and 
vintage. A case can also be made for including in a 
modified production function the quality of the 
service/good as a factor affecting output. Van der 
Hoeven and Thurik (1984) investigated output per unit of 
labour (labour productivity) responses to variables such 
as quality/class, location and scale of hotels; although 
not following a production function approach.
It has been suggested that since the Cobb-Douglas 
production function is embedded in a system of 
simultaneous equations, the ordinary least squares (OLS) 
technique may not be adequate for estimating it. The use 
of OLS in this case is said to impart bias to the results 
and to be associated with multicollinearity and 
heteroscedasticity in cross section studies (Desai, 1976; 
Intriligator, 1978). However, there is an alternative 
view that OLS may be used in certain circumstances. 
Kennedy (1985) holds that OLS can be used as a 
preliminary estimation technique and may in fact be 
adequate in situations of small sample size. He also
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notes that predictions from simultaneous equation models 
estimated by OLS often compare quite favourably with 
predictions estimated by alternative techniques. 
Intriligator (1978) notes that none of the estimation 
techniques dominates the other. Each is appropriate in 
particular situations, depending on what can be assumed 
and what is to be investigated.
Maddala (1992), in defence of OLS, notes that 
although the "simultaneity problem results in 
inconsistent estimators of the parameters, when the 
structural equations are estimated by ordinary least 
squares (OLS), this does not mean that OLS estimation of 
simultaneous-equations models is useless. In some 
instances we may be able to say something about the 
direction of the (large-sample) bias, and this would be 
useful information. Also, if an equation is under­
identified., it does not necessarily mean that nothing can 
be said about the parameters in that equation" (p. 383). 
In addition, Zellner, Kmenta and Dreze (Maddala, 1992) 
argue that OLS is the appropriate technique for 
estimating the Cobb-Douglas production function under 
conditions of uncertainty. They submit that where output 
is stochastic, the firm should be maximising expected 
profits.
Various techniques for treating the simultaneity 
problem have been identified in the literature. Desai 
for instance argues that since there are no exogenous 
variables within the system, a and b must be estimated 
indirectly, from factor demand equations. Under perfect 
competition, if a and b are allowed to sum to one, and 
factors are paid in accordance with their marginal 
productivity, the elasticity of output with respect to 
each factor will reflect factor shares; that is a = wL/Y. 
This technique, however, has limited applicability, in
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that it cannot be used for estimating the elasticities in 
an unconstrained setting. In addition, it requires the 
existence of competitive markets, which may not exist, 
particularly in developing countries. Thirlwall (1994) 
raises the possibility of discrepancies between factor 
prices and marginal products - a feature that would limit 
the applicability of the above methodology.
Intriligator (1978) proposes a variant of this 
methodology, but one which is based on the same 
conditions (of perfect competition, constant returns to 
scale and profit maximisation). It consists of estimating 
a from an equation which expresses a log-linear 
relationship between output per worker and the real wage 
rate (Intriligator, 1978) . The intercept term provides 
an estimate of a (the negative of the logarithm).
Another methodology which is recommended for 
estimating the Cobb-Douglas function is that of 
investigating the latter in its intensive form 
(Intriligator, 1978; Desai, 1976; Kennedy, 1985). While 
this method does not address the simultaneity problem, it 
circumvents possible multicollinearity and 
heteroscedasticity. It regresses output per worker on 
the capital labour ratio, the resulting exponent being 
the elasticity of output with respect to capital input. 
Like the indirect estimation of a, only one exponent 
needs to be estimated, given that the relation is 
constrained to constant returns to scale.
Other techniques revolve around single-equation 
methods to perform exogeneity of the regressors tests and 
the instrumental variable/two stage least squares tests. 
These techniques are designed to determine whether the 
endogenous variables are independent of the error term 
and can therefore be regarded as exogenous; or may be 
correlated with some exogenous variables that are
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independent of the error term. However, they require the 
identification of the equation and existence of exogenous 
variables for use as instruments (Maddala, 1992; Pesaran 
and Pesaran, 1987).
3.6 Conclusion
Productivity measurement presents a challenge given 
the intangibility of services. Yet increasingly attempts 
are being made to deal with the problem and a number of 
possible indicators have been identified. The selection 
of measures depends on the level of aggregation, which 
itself relates to the objectives of the study.
Typically productivity measures revolve around 
output/input ratios, themselves derived from the 
production function. The specific ratios selected will 
depend on the type of service (whether or not it lends 
itself to the use of quantity measures) and the level of 
aggregation. Much also depends on whether the study is 
longitudinal or cross sectional. Thus for effecting 
comparisons across activities/sectors, the value 
added/per input ratio would appear to be the most 
satisfactory indicator. For longitudinal studies, 
however, other output variables such as sales and 
quantity indicators will suffice. These measures can 
also be useful in cross section studies within a specific 
industry, that is, in comparisons of similar activities.
Within the context of the production function, 
output is typically measured by value added. However, 
some physical and gross measures are being utilised as 
proxies for the latter.
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CHAPTER 4 : CARIBBEAN SERVICES SECTORS
This chapter, which examines the services sector in 
eleven English speaking Caribbean countries^, indicates the 
importance of the sector and the part played by tourism 
within the latter. As a background to the examination of 
Caribbean services, it examines recent developments in 
world services. It then analyses the scope and composition 
of Caribbean services sectors.
4.1 WORLD SERVICES OUTPUT, EMPLOYMENT AND TRADE
This section briefly documents the trend in world 
services output, employment and trade, in order to provide 
the international context for a study of Caribbean 
services. In terms of contribution to Gross Domestic 
Product (GDP) and employment, services have played a 
dominant role in most economies; but more so in the case 
of the countries generally referred to as the 
'industrialised' and the 'newly industrialising' countries. 
The 'industrialised' market economies increased their 
services contribution to GDP from 55% in 1965 to 61% in 
1985. The chief among them were the United States of 
America whose services sector contributed 59% and 67% 
respectively in 1965 and 1985, the United Kingdom with 56% 
and 62% respectively, the Federal Republic of Germany with 
43% and 58% respectively, France with 56% and 62% 
respectively and Canada with 61% and 67% respectively. In 
the case of Middle Income countries, the shares were 50 and 
52, compared with figures of 42 and 47 for developing 
countries (See Table 4.1).
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Source; The World Bank, World Development Report 1987. Washington 1987.
The services sector which experienced further 
expansion in the United States in the post-1985 period, was 
estimated at 72 % of GDP in 1992 (The Economist, February 
20-26 1993).
Most economies registered an increase in the services 
sector component of the labour force between 1965 and 1980. 
However, there was some variation among groups of 
countries. The percentage of the labour force engaged in 
services increased from 48 to 58 in the ’industrialised’ 
market economies between 1965 and 1980. The comparative 
figures were 27 and 34 in the case of middle income 
countries and 14 and 15 in the case of the lower income 
countries. Finally, for the countries categorised as 
developing economies, the services sector accounted for 18% 
of the labour force in 1965 and 22% in 1980 (Table 4.2).
By 1986 the services sector absorbed more than half the 
work force in most countries (Pheidon Nicolaides, 1990). 
In addition, by 1992 the sector accounted for 76% of total 
employment in the United States (The Economist, op cit).
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Table 4.2
Percentage Share of Labour Force by Sector 
and Economic Grouping 
1965, 1980
Grouping Agriculture Industry Services1965 1980 1965 1980 1965 1980
LowerIncomeEconomies 77 72 9 13 14 15
Middle
IncomeEconomies 56 43 17 23 27 34
LowerMiddle Inc, 
Economies 65 55 12 16 23 29
UpperMiddle Inc, Economies 45 29 23 31 32 40
DevelopingCountries 70 62 12 16 18 22
Industrial
Market
Economies 14 7 38 35 48 58
Source : The World Bank, World Development Report 1987. Washington
1987.
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In the area of traded services, world exports of non­
factor services were estimated at US$ 500 billion in 1987 
(The Economist, October 28 - November 30 1989) . This was 
heavily concentrated in fifteen countries which together 
accounted for exports valued at US$ 380 billion. As 
indicated in Table 4.3, the United States was the leading 
services exporter as well as importer. In general the 
’industrial’ market economies are the main exporters of 
services. The ’newly industrialising’ countries^ together 
with Mexico also rank among the world’s top twenty leading 
exporters of services (The Economist, op cit) .
Services, which constitute the fastest growing 
sector of international trade, represents 20% of total 
world trade. Given the peculiar nature of some services 
however, their delivery is often made possible only through 
direct investment by subsidiaries/affiliates. The
performance of the services sector should therefore be 
gauged not only in terms of the traded services but also 
in terms of overseas investments. Information on the latter 
indicates that some 40% of foreign investment by five large 
industrial countries is placed in services. In addition. 
United States affiliates abroad sold services valued at US$ 
119 billion in 1990, the equivalent of 86% of its trade in 
services (The Economist, February 20-26 1993) .
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Table 4.3
Leading Exporters and Importers in World Commercial Services Trade 1987 (US$ Billion)
Countries Export Value Import Value
United States 56 56France 53 43
UK 43 33West Germany 41 64
Italy 33 26Japan 28 52Holland 23 23
Spain 22 8Belgium-Lux. 19 17
Austria 15 9Switzerland 14 12
Canada 11 16Sweden 9 10Norway 8 10Korea 8 5
World 505 515
Source : The Economist. 28 October - 3 November 1989
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In terms of their contribution to GDP, employment and 
trade then, services constitute a large and growing sector 
in the international economy. It seems appropriate however 
to examine the nature of the new services intensity. Ochel 
and Wegner (in Nicolaides, 1989) distinguish between the 
"old" and the "new" economy. The new, service-intensive 
economy is characterised inter alia by flexible production 
modes; externalisation of services, networking and 
interlinkages; vertical disintegration, small firms and 
large transnational conglomerates; office, white collar 
employment and knowledge-based inputs. By contrast the old 
economy is characterised inter alia by standardised output 
and assembly lines, in-house production of services, 
vertical integration and large corporations, material 
inputs and outputs and blue collar employment (Ochel and 
Wegner in Nicolaides, 1989).
Implicit in this taxonomy of the "old" and "new"
economy is the growing importance of producer or 
intermediate services. The latter are critical to the
r e a l i s a t i o n  of production flexibility,
internationalisation, customisation and bundling.
Strategic producer services include banking, 
transportation, designing and telecommunications. In 
particular, the telecommunications sector can be considered 
as of strategic importance. Bundled with computerisation, 
it is at the heart of production flexibility and
internationalisation.
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4.2 A PROFILE OF CARIBBEAN SERVICES SECTORS
This section looks at the scope and character of the 
services sector within selected English-speaking Caribbean 
countries. It examines the sector’s performance in terms 
of product, employment, balance of payments and export 
earnings, at the aggregated and sub-sectoral levels. It 
also seeks to determine through an income elasticity test 
whether income levels impact on the size of the services 
sector. Finally it defines and identifies service 
economies. As a result of the data problems encountered, 
the countries are not covered in the same level of detail. 
Moreover, limitations are placed on the analysis, 
particularly in the area of employment.
4.2.1 Global Analysis, Services Sector Output
The contribution of the services sector to GDP ranges 
from 54% in Jamaica to 87% in the case of the British 
Virgin Islands (BVI) (See Table 4.4). Services then
account for a large proportion of economic activity,
particularly in the economies of the British Virgin
Islands, Antigua and Barbuda and Barbados. The sector is 
not only large, but expanding in most Caribbean economies. 
In the case of the BVI, services sector contribution to GDP 
increased from 84% in 1977 to 87% in 1989. In the case of 
Antigua and Barbuda the corresponding figures were 78 in 
1977 and 82 in 1991. In the case of Barbados, the sector 
contributed 71% in 1977 and 80% in 1991. A noticeable 
shift has occurred in the traditionally agricultural 
economy of Dominica, where the services component of GDP 
has increased from 51% in 1977 to 62% in 1991, while that 
of the agricultural sector has declined from 37% to 24 % of
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Gross Domestic Product (Charles, 1994) .
The services sector has also grown in the case of 
Trinidad and Tobago where its percentage contribution to 
GDP has increased from 40 in 1977 to 56 in 1991. 
Simultaneously, the share of the petroleum sector,
traditionally the linchpin of the Trinidadian economy, 
declined from 41% in 1977 to 23% in 1991.
Trend analysis indicates that most of the economies
under review have been following the growth path of the 
services sector. This is so in the cases of the British 
Virgin Islands, Antigua and Barbuda, Barbados, Jamaica, 
Montserrat and St. Vincent and the Grenadines. Table 5 
presents the average annual growth rates^ of the GDP and
services output in the period 1977 to 1991.  ^ It will be
observed that the services sector growth rate is either 
identical to or in excess of that for the economy as a 
whole. In the cases of Antigua and Barbuda and the BVI, 
Montserrat, Jamaica, Grenada and ST. Vincent and the 
Grenadines, the services sector and the economy as a whole 
grew by identical average rates over the period under 
review. The sector’s average growth rate exceeded that of 
the economy in the cases of Barbados, Dominica, St. 
Christopher and Nevis and Trinidad and Tobago.
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Table 4.4
Percentage Contribution of Services Sector to GDP 1977 and 1991 Selected Caribbean Countries
Country 1977 1991
Antigua & Barbuda 78.2 81.6
Barbados 70.9 80.2
British Virgin Is, 84.0 86.7I
Dominica 51.3 62.1
Grenada 65. 6^ 69.1
Jamaica 57.8 53.8
Montserrat 78.5 77.43
St. Christopher & N 54.8 67.8
St. Lucia 71.0< 72.7
St. Vincent & the Grenadines 63.8 65.5
Trinidad & Tobago 39.5 55.6
Source: Charles, Sylvia, The services sector in the Caribbean____
Economies: some development and management issues. Barbados, ISER, 
1994.
Notes :
1 = 1989
2 = 1980
3 = 1987
4 - 1985
76
Chapter 4; Caribbean Services Sectors
Table 4.5
Average Growth Rates , Services Output and GDP
Country Period Rate (%) Services Rate (%) GDP
Antigua & Barbuda 1977-91 14 14Barbados 1977-91 9.3 8.3
BVI 1977-87 13 13Dominica 1977-91 13 11Grenada 1980-91 10 10Jamaica 1977-91 18 18
Montserrat 1977-87 14 14St. Christopher & N. 1977-91 14 13St. Vincent & Gren. 1977-91 12 12
Trinidad & Tobago 1977-91 7 5
Source ; Charles, Sylvia, The services sector in the Caribbean economies: some development and management issues, Barbados, ISER,
1994.
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An examination of the trend with regard to the 
agricultural sector in two traditionally agricultural 
countries indicates that in the case of St. Vincent and the 
Grenadines, the sector’s average annual growth rate of 13%
exceeded that of the services sector and the economy by 1%
over the period 1977 - 1991. By contrast, Dominica’s
agricultural sector grew by 8%, under the rate achieved by 
services and the economy (Charles, 1994).
A similar examination of the petroleum sector, which 
has traditionally dominated the economy of Trinidad and 
Tobago shows that it grew by a mere 1% during 1977 - 1991, 
relatively lower than the rates attained by services and 
the economy (Charles, o p  cit).
The above analysis suggests that some of the countries 
under review, namely the British Virgin Islands, Antigua 
and Barbuda and Barbados are service dependent economies; 
while others, notably Jamaica, St. Christopher and Nevis 
and St. Lucia, appear to be relatively more diversified. 
It also indicates that the already large services sectors 
have grown appreciably during the period 1977 - 1991. In 
order to derive some conclusions on the implications of an
expanded services sector for these economies, it is
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necessary to determine whether there have been any intra­
sectoral shifts during that time.
4.2.2 Sub-sectoral Analysis, Services Sector Output
A common feature of the services sectors is the large 
size of the government component. The distributive trades 
sub-sector is also significant, although declining in some 
cases. The service dependent economies also possess 
relatively large tourism sectors, evidenced in the size of 
hotel and restaurant activities.
Tables 4.6, 4.7, 4.8 and 4.9 which outline average
percentage shares of the various service activities in five 
year periods, attest to the large size of the government 
sub-sector. In the case of Antigua and Barbuda for 
instance, the contribution of government activity to 
services output is large and rising. During the five year 
period 1977 - 81, this sub-sector accounted for 17.2% of 
total services output, rising to 19.9% in the third five 
year period 1987 - 1991. The hotel and restaurant sub­
sector, which accounted for 18.7% of services output in the 
third five period, is second only to that of government 
throughout 1977-1991. Other significant activities are 
transport which adds approximately 14.5% to services output 
and wholesale and retail whose share declined from 13.7% in 
1977-1981 to 10.8% in 1987 - 1991.
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Table 4.6
Percentage Share Service Activities in Services OutputDECS Countries 1977-1981; 1982-1986; 1987-1991
Activity Antigua & Barbuda British virgin Is.
Av. % Share Av. % Share
77-81 82-86 87-91 77-81 82-86 87-91
Electricity & Water
3.49 3.73 3.99 2.36 3.08 -
Wholesale & 
Retail
13.71 12.09 10.79 10. 63 9.58 -
Hotel & Restaurant 15.71 16. 48 18.72
26.42 24. 88 -
Transport 14.50 13.34 14.66 6.72 5.87 -
Communication 5.83 7.26 6.96 6.86 5.51 -
Banks & Insurance
7. 68 7.87 7.87 9.03 10.83 -
Real Estate & 
Housing
13.33 12.25 9.40 20.63 19.55 -
Government 17.19 17.85 19.89 11.2 14.23 -
Other Services 8.56 9.11 7.73 6.15 6.47 -
Services 100 100 100 100 100 -
Source: Charles, Sylvia, The services sector in the Caribbean
economies; some development and management issues, Barbados, ISER, 
1994.
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Table 4.6 (Cont’d)
Activity Dominica Grenada
Av. % Share Av. % Share
77-81 82-86 87-91 77-81 82-86 87-91
Electricity & Water 4.34 4.75 4.50 3.21 4.21
Wholesale & 
Retail
18.09 14.26 16.81 19.07 18.48
Hotel & Restaurant 1. 96 1.80 2.62 7.43 9.14
Transport 9.88 13.66 14.68 14.01 15.29
Communication 2.68 6.49 9.50 4.63 4.79
Banks & Insurance
9. 83 12.10 15.09 7.49 6.88
Real Estate 
& Housing
9.82 7.75 5.73 9.46 8.19
Government 41.26 37.21 29.47 28.17 28.32
OtherServices
2.15 1. 98 1.59 6.54 4.70
Services 100 100 100 100 100
Source: Charles, Sylvia, The services sector in the Caribbeaneconomies: some development and management issues. Barbados, ISER,
1994.
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Table 4.6 (Cont.)
Activity St. Christopher/Nevis Montserrat
Av. % Share Av. % Share
77-81 82-86 87-91 77-81 82-86 87-91
Electricity & 
Water
1.43 1.73 1.67 3.86 4.44
Wholesale & Retail
17 . 88 18.54 19.59 20.98 19.66
Hotel & Restaurant
6.47 6.53 11.54 4.17 4.7
Transport 9.81 11.76 11.32 8.57 8.43
Communication 5. 80 5.73 9.09 1.81 5.03
Banks & Insurance 8.25 9.94
11.21 6.04 7. 63
Real Estate 
& Housing
11.05 7.57 5.17 24.28 19.6
Government 31.44 30.19 25.25 11.53 10.44
Other
Services
7.87 7.41 5.17 18.76 20.07
Services 100 100 100 100 100
Source: Charles, Sylvia, The services sector in the Caribbean
economies; some development and management issues. Barbados, ISER, 
1994.
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Table 4.6 (Cont.)
Activity St. Vincent Grenadines Av. % Share
& the
77-81 82-86 87-91
Electricity & 
Water
4.03 5.24 7.03
Wholesale & 
Retail
18.76 17.29 16.72
Hotel & 
Restaurant
3.14 3.10 3.23
Transport 20.21 20.92 20.59
Communication 6.42 6.67 9.58
Banks & Insurance 8.47 10.40 11.50
Real Estate 
& Housing
7.18 5.90 4.17
Government 27.07 26.39 24.29
Other
Services
4.73 4.09 2.88
Services 100 100 100
Source: Charles, Sylvia, The services sector in the Caribbean economies: some development and management issues. Barbados, ISER, 
1994.
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Table 4.7
Percentage Shares Service Activities in OutputBarbados 1977-1981; 1982-1986; 1987-1991
Activity Average % Share1977-1981
Average % Share 
1982-1986
Average % Share 
1987-1991
Electricity & Water 2.57 4.04 4.08
Wholesale & 
Retail Trade 29. 65 27.89 25.88
Tourism 16. 06 13.54 14.55
Transport, Storage & Communication 8.84 11.00 10.75
Finance,Insurance,
Real Estate & Business Services 16.59 18.23 17.80
General Services 5.47 5.61 4.75
Government Services 20.82 19.70 22.17
SERVICES 100.00 100.00 100.00
Source: Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues. Barbados, ISER, 
1994,
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Table 4.8
Percentage Shares Service Activities in Service OutputJamaica1977-1981; 1982-1986; 1987-1991
Activity
Share
Average % Share 
1977-1981
Average S Share 
1982-1985
Average % 
1987-1991
Electricity & 
Water 3. 36 4.59 5.23
Transport, 
Storage & Communication
9.96 11.29 14.24
Distributive
Trade 29. 02 32. 68 35. 07
Financial Institutions 
13. 08
7.54 9.70
Real Estate &
Business
Services
15.70 14.35 10.70
Producers of 
Govt Services 24.20 19.25 13.52
MiscellaneousServices 8.10 6.86 6. 87
Household & 
Private
Non-profit Inst.
2.11 1.27 1.29
SERVICES 100.00 100.00 100.00
Source: Charles, Sylvia, The services sector in the Caribbean economies: some development and management issues, ISER, 1994,
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Table 4.9
Percentage Shares Service Activities in Services OutputTrinidad and Tobago 1977-1981; 1982-1986; 1987-1991
Activity Average % Share 1977-1981
Average % 
1982
Share
-1986 Average % Share 1987-1991
Electricity & Water 3.24 3.97 3.47
Distributive Services incl, Restaurants 17.97 13.97 21.70
Hotel & Guest 
Houses 0. 93 0.64 0.74
Transport, 
Storage & Communication
25.38 21.19 19.35
Finance,
Insurance, Real 21.44 
Estate & Business Services
21.19 19.33
GeneralGovernment 19.89 26.64 23.58
Education &CulturalServices
6.01 8.06 7.70
PersonalServices 5.13 4.35 4.14
SERVICES 100.00 100.00 100.00
Source: Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues. Barbados, ISER, 
1994.
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In the case of Dominica the government sub-sector, 
which was the largest contributor to services sector 
output throughout 1977 and 1991, declined in percentage 
contribution from 41.3% in 1977-1981 to 29.5% in 1987- 
1991. This significant reduction appears to have 
resulted from the austerity measures introduced during 
the 1980s as part of an International Monetary Fund (IMF) 
assisted structural adjustment programme. This programme 
had mandated that wage increases be kept below the 
inflation rate and that expenditure controls be 
implemented (Charles, 1989). The contribution of the 
distributive trades, which constitute a fairly large sub­
sector, declined from 18.1% in 1977-1981 to 16.8% in the 
third five-year period.
The major intra-sectoral shifts have been in terms 
of the declining importance of government activity and 
the rising shares of the transport sub-sector which moved 
from 9.9% in 1977 - 1981 to 14.7% in 1987-1991; and the 
financial sector which increased its contribution from 
9.8% in the first five- year period to 15.1% in the third 
five - year period.
In the case of St. Vincent and the Grenadines, the 
government sub-sector accounted for the largest share of 
services output, although declining somewhat over the 
period. The hotel and restaurant sub-sector remained 
small throughout the period under review, while banking 
and insurance increased its share of services output.
The transport and distributive sectors also accounted for 
large shares in services output.
As indicated in Table 4.7, activity in the 
distributive trades constitutes the largest component of 
the services sector output in the case of Barbados. Its
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average percentage share has however declined during the 
period under study. The government sub-sector, finance 
and other activities, as well as tourism also constitute 
significant components. The share of government in 
services declined slightly in the second five year period 
and again rose in the third five year period, exceeding 
its original percentage share. The contribution of the 
tourist sector fell during the second five year period 
and rose during the third period, remaining below its 
original share.
In the case of the British Virgin Islands (BVI), the 
tourist sector narrowly defined here as the hotel and 
restaurant sub-sector, accounted for the highest average 
percentage contribution to services sector output during 
1977 and 1986. This figure is understated in the case of 
the BVI more so than in most territories because of the 
large component of water-based tourism in that economy. 
The real estate and housing sub-sector was another 
significant activity within services output. The 
government sub-sector, while not as large as the latter, 
increased its share during the second five year period.
The sub-sectors which in the case of Montserrat 
registered significant shares in services sector output 
are the catch-all item termed 'other services', wholesale 
and retail and real estate and housing. As in the case 
of the BVI, the hotel and restaurant sub-sector is a 
misleading indicator of tourism activity, given 
Montserrat's heavy dependence on residential tourism.^ 
This phenomenon is reflected in the large size of real 
estate and housing activity.
The data in respect of Jamaica reveals that there 
have been significant intra-sectoral movements in 
services during 1977 and 1991 (Table 4.8). These shifts,
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which saw the government sub-sector's average percentage 
contribution to services output declining from 24% to 
13,5% and those of the distributive trades increasing 
from 29% to 35%, appear to have resulted from the 
stabilisation and trade liberation policies introduced as 
part of International Monetary Fund and World Bank 
assisted adjustment programmes.
In the case of St. Christopher and Nevis, the 
government sub-sector is the largest activity within 
total services, although declining in terms of average 
percentage contribution. The share of the wholesale and 
retail sector is large and rising. A noticeable shift is 
evidenced in the increase in the share of the hotel and 
restaurant sub-sector in total services.
4.2.3 Balance of Payments and Trade
An examination of balance of payments data shows 
that while the countries under study exhibited negative 
current account balances during most of the 1980s, they 
tended to record positive balances on their international 
services transactions. More specifically, Antigua and 
Barbuda, Barbados, the British Virgin Islands, Grenada, 
St. Christopher and Nevis and St. Lucia recorded positive 
services balances throughout the period, due mainly to 
tourism receipts. The negative balance which Jamaica 
experienced in 1982 and 1983 turned positive in 1984 and 
continued in that trend up to 1991. Dominica showed 
fluctuations between negative and positive services 
balances during the period 1981 to 1988. St. Vincent and 
the Grenadines and Trinidad and Tobago were the only 
countries which recorded a negative services balance 
throughout the period (See Table 4.10).
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The performance of these countries with respect to 
trade in goods contrasted that in services. For, with 
the exception of Trinidad and Tobago which recorded a 
positive balance of trade in six of eight years, all 
countries consistently registered a negative visible 
trade balance. The contrasting experiences of Trinidad 
and that of the other countries can be explained chiefly 
in the dominance of the petroleum sector in export 
earnings in the former.
It follows from the foregoing that services exports 
constitute the bulk of the exports in countries with 
large tourist sectors. Non-factor services exports as a 
percentage of total exports of goods and services range 
from a low of 13 in Trinidad and Tobago to 8 6 in Antigua 
and Barbuda (Charles, 1994). The Antiguan economy 
experienced a marked shift during 1980 and 1987 when non­
factor services exports increased from 41% to 86 % of 
total exports, reflecting the increased earnings from the 
tourist sector and a reduction in earnings from the 
manufacturing sector. The BVI also relies heavily on 
non-factor services exports which represented 82% of 
total exports in 1988. It will be noticed however that 
this represents a drop from its 1985 contribution of 89%. 
This is probably associated with the rising importance of 
international financial services which have been 
described as the "growth sector" (BVI National Accounts 
Statistics 1984-89 in BDDC, 1992).
The tourist industry is important as a foreign 
exchange earner. However, it tends to rely heavily on 
imported inputs (managerial, capital and goods), giving 
rise to foreign exchange leakage and reducing its 
potential contribution to the economy. Archer (1977a; 
1977b)has indicated that leakages have a dampening effect
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on the tourism multipliers and the industry's local value 
added contribution. In addition, it has been estimated 
that the tourist dollar experiences combined first and 
second round leakages® of the order of 60% (Seward and 
Spinrad, 1982) . The generally weak tourism - agriculture 
linkages, alluded to by Horwath and Horwath (1988), have 
been a contributory factor to the high leakage.
This study, which does not conduct an exhaustive 
investigation of the subject of leakages, examines one 
specific area, that of tourism's demand for imports of 
goods. It hypothesises that tourist expenditure 
contributes to the positive services balance, but 
engenders a negative balance on trade in goods. The 
results of a two-variable regression model of imports on 
tourist receipts appear to support this hypothesis.
The results contained in Table 4.11 show that the 
regression equation? explains much of the variation in 
imports in the case of the countries with large tourist 
sectors. Conversely, there is virtually no association 
between tourist expenditure and imports in the case of 
countries with small tourist sectors. It can be observed 
from the R-squared values that the equation provides good 
fits for the data in the cases of Antigua and Barbuda, 
Barbados, St. Lucia, Grenada and St. Christopher and 
Nevis. In addition the calculated t-values are 
significant at the 5% levels for those countries as well 
as for Jamaica.
As might be expected, the results are not 
significant at the 5% level in the cases of Dominica, St. 
Vincent and the Grenadines and Trinidad and Tobago - the 
countries with small tourist sectors. The values of the 
X-coefficient suggest that a dollar of tourist 
expenditure generates $0.4 9 in imports in the case of St.
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Christopher and Nevis, $0.52 in the case of Grenada, 
$0.53 in the case of Antigua and Barbuda, $.58 in the 
case of Barbados, $0.64 in the case of Jamaica and $0.65 
in the case of St. Lucia, thus implying a substantial 
leakage.
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Table 4.10
Comparison of Services and Goods Balances, BOP 1981-19890
Country Neg. Services Balance Neg. Goods Balance Pos. Services Balance Pos. Goods Balance
Antigua & Barbuda X X
Barbados X X
BVI X X
Dominica X X X
Grenada X X
Jamaica X X X
St.Christopher & Nevis X X
St. Lucia X X
St. Vincents 
theGrenadines X X
Trinidad & Tobago X X X
@ 1981 or earliest year, 1989 or latest year.Neg. = negative; pos. = positive
Source: Charles, The Services Sector in the Caribbean Economies: Some 
Development and Management Issues, Barbados ISER, 1994.
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T a b l e 4 . 1 1
R e g r e s s i o n o f  I m p o r t s o n  T o u r i s t R e c e i p t s
Antigua & 
Barbuda Barbados St. Lucia
Constant 2 .  6 5 3 . 3 2 2 . 3 3
Std. Err. Y Est. 0 . 2 0 0 . 1 3 0 .  0 8
R-Squared 0 . 7 6 0 . 8 1 0 . 9 5
N o . of Observations 8 . 0 0
1 5 . 0 0 8 . 0 0
Degrees of 
Freedom
6 . 0 0 1 3 .  0 0 6 . 0 0
X-Coefficient 0 . 5 3 0 . 5 8 0 . 6 5
Std. Err. of X Coefficient 0 . 1 2 0 . 0 8 0 . 0 6
T values 4  . 4 2 7 . 2 5 1 0 . 8 3
Source: Charles, Sylvia, The Services Sector in the Caribbean_____economies: some development and management issues. Barbados, ISER 
1 9 9 4 .
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Table 4.11 (Cont’d)
Jamaica Grenada St.
Christopher & Nevis
Constant 3.20 2.54 2.54
Std. Err. Y Est. 0.17 0.09 0.13
R-Squared 0.55 0.89 0.83
No. ofObservations 10.00 8.00 8.00
Degrees of Freedom
8. 00 6.00 6.00
X-Coefficient 0. 64 0.52 0.49
Std. Err. of X Coefficient
0.21 0.07 0.09
T values 3.047 7.43 5.44
Source: Charles, Sylvia, The services sector in the Caribbean
economies; some development and management issues. ISER, 1994.
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Table 4.11 (cont.)
Dominica Trinidad & 
Tobago
St. Vincent & 
the Grenadines
Constant 3.33
Std. Err. Y 0.18
Est.
R-Squared 0.37
N o . of 8.00
Observations
Degrees of 6.00
Freedom
X-Coefficient 0.29
Std. Err. of 0.15X Coefficient
T values 1. 93
4.30
0.28
0.38
8.00
6.00
0.65
0.34
1.92
-5.39
1.16
0.23
8.00
6.00
3.24
2.41
1.34
Source: Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues, Barbados, ISER, 
1994.
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4.2.4 Employment
Because of data limitations, this section of the 
study presents information on four countries only 
(Jamaica, Barbados, St. Lucia and Antigua and Barbuda). 
Jamaica's data shows that services sector employment as a 
percentage of total employment increased from 48 to 50 
between April 1982 and April 1990. Within services, 
employment in the government sub-sector declined during 
that period, conforming to the pattern exhibited by the 
sub-sector in relation to services output; and is again 
explained in terms of the economic adjustment programmes 
undertaken.
Employment in the 'other services' sector, the 
catch-all category that includes some tourism activities 
as well as data processing, increased during 1982 and 
1990 (See Table 4.12). This level of aggregation however 
does not permit detailed analysis of the various 
components. Employment in this category increased from 
110,300 in April 1982 to 185,000 in April 1990, compared 
with the performance of the government sector where 
employment declined from 98,300 to 80,000. As is the 
case of most Caribbean countries, the distributive sector 
is large. Moreover employment in this category increased 
throughout the period 1982 to 1990. By April 1990 the 
sector, which employed 140,300 persons, was second only 
to the 'other services' sector in terms of services 
employment.
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Table 4.12
Employment by Activity Jamaica (Thousands)
1982 1990SECTOR April October April October
Product Sectors: 371.0 364.8 442.4 435.1
Agriculture &Forestry 258.3 252.0 246.2 232.8
Manufacturing 82.5 80.6 135.4 136.1
ConstructionSlnstallation 30.2 32.3 54.2 59.0
Mining,Quarrying &     6.6 7.2Refining
Services Sector: 340.6 341.1 448.0 453.2
Transport
Communication
& Public 38.9 31.6 42.6 41.6Utilities
Commerce 93.1 100.0 140.3 144.5
PublicAdministration 98.3 97.9 80.1 74.5
Other Services 110.3 111.6 185.0 192.5
Activity notspecified 6.3 4.8 3.4 5.2
Total Employment 709.9 710.8 893.8 893.5
Services SectorEmployment % of 47.97 47.98 50.1 50.7
Total
Source: Charles, Sylvia, The services sector in the Caribbean 
economies; some development and management issues. Barbados, ISER 
1994 .
98
Chapter 4: Caribbean Services Sectors
In the case of Barbados, a services dependent 
economy, employment in the services sector accounted for 
76% of total employment in 1991 (Table 4.13). Within 
the sector, the government and other services sub-group 
was the largest contributor, employing 37,000 in 1981 and 
41,500 in 1991. As in the case of Jamaica, the data is 
aggregated, permitting the separation of sub-sectors such 
as government and tourism only for the year 1991. During 
that year, government ranked as the largest contributor 
to services sector employment, while the miscellaneous 
category, 'other services' was second in its contribution 
to employment in services.
The employment data for St. Lucia is sourced from 
the records of the National Insurance Scheme. It 
therefore excludes those persons who are not contributors 
(typically the agricultural sector and informal 
services). The information is nonetheless a fair 
indicator of the sectoral shares of the various 
activities. It suggests that services sector employment 
accounted for 55% of total employment in 1989/90 (Table 
4.14) .
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Table 4.13
Employment by Activity Barbados (Thousands)
SECTOR 1981 1991
Agriculture & Fishing 9.4 5.9
Manufacturing 14.1 10.1
Construction &Quarrying 6.3 8.5
Electricity, Gas &
Water 1.2 1.6
Distributive trades.
Restaurant & Hotels 23.4 24.5
Distributive
trades n.a. 15.6
Tourism n.a. 8.9
Transport & 4.8 4.8
Communications
Financial
institutions 3.9 3.9
Government & other
services 37.1 41.5
Government n.a 23.2
Other Services n.a 18.3
Services 70.4 76.3
Total Employment 100.2 100.8
Services Employment %of Total 70.26 75.69
n.a.; not available
Source: Charles, Sylvia, The services sector in Caribbean economies 
some development and management issues, Barbados. ISER 1994.
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Table 4.14
Employment by Activity St. Lucia
SECTOR 1985/86
Agriculture, Forestry 
& Fishing 17 61
Mining & Quarrying 38
Manufacturing 1804
Construction 4 63
Electricity, Gas & 628
Water
Distributive trades.
Restaurant & Hotels 3143
Transport &
Communication 1122
Finance, Insurance &
Real Estate 1014
Services 5907
Total Employment 9973
Services Employment %
of Total 59
1989/90
2200
79
4754
2659
721
6210
1684
3119
11734
21426
54.8
Source: Charles, Sylvia, The services sector in the Caribbean economies: some development and management issues. Barbados, ISER 
1994.
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In the case of Antigua, employment in services stood 
at 72% of total employment in 1982 (Table 4.15). It is 
expected that the sector's share of employment would have 
increased significantly during the 1980s and 1990s, in 
line with the increases in output experienced by it.
These statistics have shown that services sector 
employment share follows closely the pattern of the 
sector's value added contribution, with Antigua and 
Barbuda and Barbados - the countries with large services 
sectors - deriving a substantial proportion of employment 
from services. Jamaica and St. Lucia, with relatively 
more diversified economies, rely to a lesser extent on 
the services sector to generate employment.
A limitation of the above employment figures is that 
they do not capture the employment contribution of the 
informal sector. A study of the Jamaican case, however, 
indicates that the sector tends to expand during periods 
when the formal sector contracts, as in the case of the 
stabilisation and demand reduction programmes. In 
addition it consists of activities in the informal 
services and secondary sectors (Anderson and Witter,
1992).
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Table 4.15
Employment by Activity Antigua
SECTOR
Agriculture & Fishing
Mining & Quarrying
Manufacturing
Construction
Electricity & Water
Distributive Trades
Hotel & Guest Houses
Restaurant, Bar & Night Club
Transport &Communication
Financial Institutions
Insurance, Real Estate & Business
Public Administration
Social & Community Services
Recreational SCultural
Personal & Household
International Bodies
Services Employment
TOTAL EMPLOYMENT
Services % Total Employment
1978
1080
55
1524
2777
586
1813
2032
395
1485
332
388
2473
3195
325
871
109
14004
19440
72
1982
892
96
2103
2824
450
1974
2653
705
1485
496
577
2177
2746
340
1103
175
14881
20796
72
Source: Charles, Sylvia, The services sector in the Caribbeaneconomies: some development and management issues, Barbados, ISER 
1994 .
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4.2.5 Testing the Income Elasticity Thesis:Some Preliminary Findings
The statistical analysis highlights the large size 
of Caribbean services sectors. This section seeks to 
determine whether income may be a determinant of 
services sector growth.
Summers and Kravis (Inman, 1985) in studies which 
utilise cross sectional analysis and isolate price 
effects, examine the responsiveness of services shares to 
changes in per capita income. Their findings indicate 
variations in income elasticities across service 
activities, with aggregated services tending towards 
unitary elasticity and the components ranging in 
elasticity from 0.5 to 1.5 (International Comparison 
Project in Kravis, Inman 1985) and from 0.79 to 1.46 
(Summers, Inman 1985),
This study differs from those of Summers and Kravis 
in its use of time series data and absolute rather than 
average figures,® Because of the lack of comparability 
between dis-aggregated price and value-added statistics, 
it does not isolate price effects. In some cases it 
adopts a permanent income approach to the study of income 
elasticity. The introduction of additional variables 
often improves the diagnostic results, although the 
variables themselves may not be significant.®
Table 4.16 which presents the results on aggregated 
services shows that income elasticity ranges from 0.56 in 
Barbados to 1.1 in the BVI and Dominica. As in the case 
of the Summer-Kravis findings, the behaviour of 
aggregated services does not lend support to the income 
elasticity thesis.
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Table 4.16
Regression of Aggregated Services on Income
N o . ofobservations
Constant
X-Coefficient
X
T-stat
X“
T-Stat
Xt-i
T-stat
T-stat 
R-squared 
DW Stat
Serial Correlation 
LM Version 
F Version 
Functional Form 
LM Version 
F Version 
Normality
Heteroscedasticity 
LM Version 
F Version
Antigua & 
Barbuda
14
- 30.2380
0,86076 
3.4446
- 0.2521E-3
- 1.7925 
0.113339 
0.40165 
0.1359E-3 
0.79679 
0.99968 
1.6370
0.49796
0.29505
0.17811
0.10309
2.9297
0.72217
0.65267
Barbados
18
69.5660
0.56025
16.1663
0.7302E-4
7.6787
0.99918
1.8780
0.018505
0.014408
0.67334
.54406
.75561
0.63474
0.58484
BVI
12
4.3049
1.1219
3.7587
-0.5717E-3
-0.92890
-0.38418
-1.1153
0.00103
1.2125
0.99965
1.5978
0.45993
0.24996
0.20843
0.10606
0.73301
0.68974
0.60983
Source; Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues. Barbados. ISER 
1994.
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Table 16 (Cont.)
No., of Observations
Constant 
X-Coefficient 
LXt
T-Stat
LXt-i
T-Stat
LXt_2 
T-Stat 
R-squared 
DW STAT
Serial Correlation 
LM Version 
F Version 
Functional Form 
LM Version 
F Version 
Normality
Heteroscedasticity 
LM Version 
F Version
Dominica
15
-  1.2201
1.1233
68.3735
0.99723 
2.2505
0.24054
0.19557
0.04159 
0.03369 
0.62726
3.7358
4.3114
Grenada
10
- 0.50039
1.1058
3.6754
0.57334
1.0901
0.49315
1.4096
0.99481
1.5521
0.02101
0.10260
2.7423
1.8892
0.46004
. 1.3455 
1.2438
Trinidad
14
- 2.0611
0.39967
1.8599
0.74635
4.5685
0.96685
1.8958
0.02157
0.09714
1.09714
0.06987
1.2798
0.51370
0.45708
Source: Charles. Sylvia, The services sector in the Caribbean economies: some development and management issues. Barbados, ISER 
1994.
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In the case of dis-aggregated services, variations 
exist by category and country. The wholesale and retail 
sub-sector for instance is characterised by elasticity 
ranging from 0.2 6 in Barbados to 2.2 in Dominica (Table 
4.17). The diagnostic statistics are in order except for 
the heteroscedasticity which is evidenced in the 
Grenadian case. This, however, can be explained by the 
disturbance caused by political upheaval in 1983, 
followed by a growth spurt in 1985.
The transport sub-sector is, with the exception of 
Trinidad and Tobago which exhibits unitary elasticity, 
income elastic and in fact highly income elastic in the 
cases of Antigua and Barbuda and the BVl (Table 4.18),
The diagnostic statistics are favourable, except in the 
case of Dominica where the low Durbin-Watson statistic 
signals the presence of serial correlation, which is in 
turn suggestive of missing variables. The autoregressive 
(AR[1J) inverse interpolation method was used to correct 
for these missing variables. This increases the Durbin- 
Watson statistic to 1.75 without materially changing the 
income elasticity figure.
In the case of banking and insurance services, the 
results are evenly divided between low and high 
elasticity (Table 4.19), In the case of Antigua and 
Barbuda and the British Virgin Islands, countries with 
large services sectors, banking and insurance services 
are inelastic with respect to income. With regard to 
Grenada and Dominica, on the other hand, the sub-sector 
is income elastic. This suggests that there may be 
different dynamics at work in countries with large and 
small export services sectors.
This preliminary study of income elasticity 
indicates that aggregated services produce an elasticity
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of less than or equal to unity, while sub-sectoral 
activities indicate marked variations. Income level then 
does not appear to be a major determinant of services 
sector growth in Caribbean economies. Given the openness 
of these economies, external demand is quite likely to be 
a significant variable in services sector growth.
In seeking to determine the reasons behind the 
expansion of the services sector within the English- 
speaking Caribbean countries, one needs to examine the 
demand and supply factors affecting the largest service 
components, in particular tourism, the distributive 
trades and the public sector.
International demand for leisure activities feature 
heavily in the growth of tourism services. This has been 
accompanied by deliberate government policy to actively 
promote the industry and provide the relevant 
infrastructure including air and sea ports. With regard 
to the growth of the public sector, certain services can 
be regarded as basic requirements. Administration costs 
moreover do not bear a direct relationship to a country's 
size, in that small territories carry disproportionate 
costs. While services such as education and health can 
be income-induced, they are in many cases considered 
basic and are provided in response to "group demand, 
enhanced by politico-economic aims and legislative 
measures" (Sabolo, 1975, p 40). Moreover, because of the 
lack of alternatives in a number of developing countries 
and typically the Caribbean territories, government has 
traditionally performed the role of provider of 
employment particularly to young school leavers and 
university graduates. It has also been a source of 
employment for unskilled persons through public works 
programmes.
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The size of the distributive sector is a function of 
the economies' import dependence and is to a large extent 
tourism-induced. Other services such as transport, 
communication and banking are producer services, induced 
by developments in other services and sectors.
4.2.6 Definition and Identification of Service 
Economies
Following the examination of the scope of services 
within selected Caribbean economies, this section briefly 
considers a definition of a service economy and looks at 
the extent to which the countries under study may be 
termed service economies.
A service economy may be defined as one which relies 
principally on services to generate product, employment 
and exports. Consequently the British Virgin Islands, 
Barbados and Antigua and Barbuda may be classified as 
service e c o n o m i e s . T h e  other countries under review 
would not be regarded as service economies, 
notwithstanding the fact that services represent in 
excess of 50% of GDP, One of the distinguishing features 
is the extent of export dependence on a particular 
sector. Dominica and St. Vincent and the Grenadines for 
example depend primarily on the export of 
agricultural commodities, while Trinidad and Tobago 
relies primarily on its petroleum exports. Jamaica, 
Grenada, St. Lucia and St. Christopher and Nevis exhibit 
some balance between dependence on goods and services.
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Table 4.17Regression of Wholesale and Retail Services on
BVI
Income
No. OfObservations
Constant
X-Coefficient
X
T-Stat
X2
T-Stat
LXt
T-Stat
LX^ -i
T-Stat
T-Stat
R-squared
DW STAT
Serial Correlation 
LM Version 
F Version
Functional Form 
LM Version 
F Version
Normality
Heteroscedasticity 
LM Version 
F Version
Antigua & Barbuda
13
- 0.72332
- 0.2336
- 1.6259 
1.2722 
5.0232
- 0.28278
- 1.8771 
0.99870 
2.1528
0.56605 
0.36419
0.00922 
0.00568 
1.9083
0.50732
0.4467
Barbados
18
-40.5125
0.26376 
12.4473 
- 0.1660E-4
- 2.8545
0.99505
1.6762
0.39870
0.31713
0.18679
0.14681
0.46295
0.16276
0.14600
13
- 1.6198
0 ,
21
83419
5326
97683
7742
03504
27029
4484
2539
97861
6281
2584
Source: Charles, Sylvia, The services sector in the Caribbean 
Economies; some development and management issues, Barbados, ISER 
1994.
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Table 4.17 (Cont.)
No. Of Observations
Constant
X-Coefficient
LXt
T-Stat
Lxt-l
T-Stat
LX^ _2
T-Stat 
LXt_3 
T-Stat 
R-squared 
DW STAT
Serial Correlation 
LM Version 
F Version 
Functional Form 
LM Version 
F Version 
Normality
Heteroscedasticity 
LM Version 
F Version
Dominica
12
-4.8558
2.2361 
4.3946 
0.29109 
0.58743 
-0.33185 
0.77835 
- .80873 
1.9296 
0.98203 
2.5043
0.90712
0.49065
0.17483
0.088708
2.8897
0.22553
0.19154
Grenada
10
- 1.5131
0.7495
2.4509
0.43028
0.80490
-0.27837
-0.78278
0.99342
1.8642
0.81299
0.44247
4.2847
3.7484
1.3465
4.2395
5.8878
Source: Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues, Barbados, ISER 
1994 .
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Table 4.18
Regression of Transport Services on Income
N o . of Observations
Constant
X-Coefficient
LXt
T-Stat
LXt_i
T-Stat
LXt_2
T-Stat
LXt-3
T-Stat
LCt
T-Stat 
R-squared 
DW STAT
Serial Correlation 
LM Version 
F Version 
Functional Form 
LM Version 
F Version 
Normality
Heteroscedasticity 
LM Version 
F Version
Antigua & 
Barbuda
13
- 2.6145
1.6776
4.3742
- 0.90266
- 1.3352 
0.28927 
0.71941
0.99453 
1.2724
1.0310
0.68914
2.9928
2.3926
1.6556
0.04562
Barbados
15
- 3.6461
0.25622
0.89142
1.2463
2.6387
- 0.16027
- .35321 
.76420
2.9697
- 1.0558
- 3.3689 
0.99610 
1.9427
0.18363
0.09915
0.7644 
0.42959 
0.96190
0.92454 
0 .85390
BVI
11
3.2753
1.9067
2.3193
- 0.06386
- 0.04379
0.92285 
1.9232
.004727
.002579
1.7095
1.1040
0.9412
0.03971
0.032610.03857
Source: Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues. Barbados, ISER 
1994.
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Table: 4.18 (Cont.)
No. of Observations
Constant
X-Coefficient
LXt
T-Stat
Dominica
15
- 5.1448
1.4587 
23.4964
Grenada
12
- 3.1959
1.1539
67.7950
Trinidad
14
- 3.2606
1.1063
20.3845
R-squared 
DW STAT
Serial Correlation 
LM Version 
F Version 
Functional Form 
LM Version 
F Version 
Normality 
Heteroscedasticity 
LM Version 
F Version
0.97699
1.1457
2.6455
2.5696
1.3985
1.2338
0.78301
0.64592
0.58498
0.99783
2.1799
1.7453
1.5318
1.7800
1.5676
0.1118
2.1876
2.2294
0.96966
1.2672
1.4388
1.2732
0.04684 
0.03759 
0.54006
1.0904
1.0191
Source: Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues. Barbados, ISER 
1994.
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Table 4.19
Regression of Banking Services on Income
No. Of Observations 
Constant 
X-Coefficient 
X
T-Stat
X^
T-Stat
X3
T-Stat 
R-squared 
DW STAT
Serial Correlation 
LM Version 
F Version 
Functional Form 
LM Version 
F Version 
Normality
Heteroscedasticity 
LM Version 
F Version
Antigua & Barbuda 
15 
- 2.774
0.07628 
19.4696
- 0.1140E-4
- 3.0401
0.9985
2.4371
0.99672
0.78295
0.79197
0.61315
0.93547
0.090291
0.078726
BVI
13
-23.7436
0.45441
4.1701
0.00160
3.0401
0.2010E-5
2.6161
0.95941
1.8691
0.048120 
0.029722
0.92432
0.61235
5.2200
0.81412
0.73489
Source; Charles, Sylvia, The services sector in the Caribbean 
economies; some development and management issues. Barbados, ISER, 
1994.
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Table 4.19 (Cont.)
No. Of Observations
Constant
X-Coefficient
LXt
T-Stat
LXt_i
T-Stat 
LXt_2 
T-Stat 
R-squared 
DW STAT
Serial Correlation 
LM Version 
F Version 
Functional Form 
LM Version 
F Version 
Normality 
Heteroscedasticity 
LM Version 
F Version
Dominica
15
■ 5.5173
1.5300
42.954
0.99300
1.4405
1.1525 
0.99869
0.23791
0.19340
0.70484
0.014109 
0.012239
Grenada
10
■ 2.1142
1.4500
3.3913
■ 0.57325
- 0.76694
- 0.046407
- 0.093335 
0.98493 
1.8525
0.026033 
0.013050
5.1777
5.3686
1.9342
0.21862
0.17881
Source: Charles, Sylvia, The services sector in the Caribbean 
economies: some development and management issues, Barbados, ISER 
1994.
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Another important issue to be considered in the 
conceptualisation of a service economy is the fact that 
all economies require some minimal level of government 
for planning and coordination and the maintenance of 
stability; and distributive services for the facilitation 
of production. The distinguishing feature of a service 
economy then would appear to be in the degree of 
diversification and tradability of services.
4.3 CONCLUSION
This chapter indicated that services represent a 
large and growing sector in Caribbean economies. While 
the latter, in terms of scale, cannot be classified among 
the world leaders in services production and trade, 
services bulge in the individual economies, accounting in 
some cases for contributions in excess of 80% to GDP and 
exports.
A noticeable feature of Caribbean services sectors 
is the large size of government and the distributive 
trades, which are essentially non-tradeable. The tourist 
sector on the other hand is noted as a significant 
foreign exchange earner. The study nevertheless 
confirmed earlier findings of substantial leakage from 
this industry.
An investigation of the income elasticity thesis 
formed part of the empirical analysis. The results do 
not support the thesis, given the variations across sub- 
sectoral activities and the fairly consistent pattern of 
low to unitary elasticity exhibited by aggregated 
services.
The chapter sought pointers from the empirical
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analysis to assist in a definition and identification of 
service economies. It concluded that the critical 
determinants are the degree of diversification and the 
trade potential of the services.
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Notes
1. Antigua and Barbuda, Barbados, the British Virgin Islands, Dominica, Grenada, Jamaica, Montserrat, St. Christopher and Nevis, St. Lucia, St. Vincent and the Grenadines and Trinidad & Tobago.
2. Korea, Singapore, Hongkong
3. Y = ae^k
4. Or latest year
5. Persons residing in the country for recreational purposes for 
certain periods per year.
6. First round leakages : payments repatriated overseas. Second round 
leakages : payments made overseas after being circulated within the 
economy.
7. Log y  = b log x
Where y =imports, x = tourist expenditure.
8. Nominal GDP is used as a proxy of income.
9.Functional forms used:
1) log y  c a + b log x
2) y ~ a + b x  + cx^
3) y - a + b x + C 2 ^  + d x ^
10. In the case of Barbados and Trinidad and Tobago, the Finance and 
insurance data is aggregated with that of business and real estate 
and is therefore excluded from the analysis.
11. It is quite likely that Montserrat fits into this category as
well. The data is, however, incomplete.
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CHAPTER 5: THE HOTEL AND OTHER ACCOMMODATION SECTOR, 
SELECTED CARIBBEAN COUNTRIES
This chapter describes the hotel and other 
accommodation sector of selected Caribbean countries. It 
is based on the findings of a survey conducted during 
1994 and 1995 in Antigua, Barbados and Dominica. Antigua 
and Barbados possess fairly large tourist sectors, while 
Dominica has a small one. Following Butler's "Life 
Cycle" theory (Cooper in Witt and Moutinho (ed,), 1994; 
Albuquerque and McElroy, 1992 and France (undated), 
Antigua and Barbados are likely to fall within the group 
of more mature destinations, while Dominica could be 
classified as an emerging tourist sector. Albuquerque 
and McElroy (1992) have in fact classified Barbados as a 
mature (Stage 111) destination, Antigua as a rapidly 
growing (Stage 11) country and Dominica as an emerging 
(Stage 1) destination; while France has described 
Dominica as exploring and Antigua and Barbados as having 
reached the consolidation stage. The contrast between 
Antigua and Barbados on the one hand and Dominica on the 
other is not limited to stage of tourism development.
For, while the former are endowed with white sand 
beaches, the latter is covered with lush vegetation and 
possesses many rivers. Dominica therefore provides a 
contrast to Antigua and Barbados.
5.1: SAMPLING PROCEDURE
5.1.1 Dominica
During late August/early September 1994, the 
questionnaire was piloted in Dominica, among five hotels 
chosen on the basis of location. All hotels responded,
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four providing most of the detail requested. Minor 
adjustments were made to the questionnaires before 
commencement of the Barbados interviews. The sample 
accounts for 7% of Dominica's establishments (Division of 
Tourism, National Development Corporation, Dominica 1994 
Rate Sheet - Hotels, Guest Houses and 
Apartments/Cottages).
5.1.2 Barbados
The survey of hotels continued in Barbados during 
January 1995 and lasted for most of that year, during 
which surveys of restaurants and transport were also 
conducted. An attempt was made to obtain a 
representative sample of the Barbadian accommodation 
sector. The latter numbers approximately 120, 50% of 
whom are members of the Barbados Hotel and Tourism 
Association (BETA) (Caribbean Hotel Association, Gold 
Book and Barbados Hotel and Tourism Association). The 
survey targeted an equal number (15) of members and non­
members. A simple random sample was used in the case of 
non-members, while a two-stage sampling procedure was 
followed in the case of members; given that the latter 
are classified by their association into three groups as 
follows :
Luxury class
"A" class
Apartments "B" & Allied
Quotas were selected from each class in proportion to its 
weight in the total. Sampling within class was by random 
method.
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Of the fifteen establishments selected from among 
non-BHTA entities, two could not be traced. Another 
three refused an interview. In some cases prospective 
respondents requested the questionnaire but never 
returned them even after repeated calls. Finally, five 
granted interviews, returning questionnaires in varying 
degrees of completeness.
In the case of BHTA members, five luxury class 
hotels were selected for interview. Substitutions were 
made for two establishments which declined an interview. 
Interviews were granted by the final five. Finally, only 
two submitted responses. Others asked to be excused 
because of the confidential nature of some of the 
material requested and/or the time consuming nature of 
the exercise.
Another five had been selected from the "A" class 
properties and all granted initial interviews. However 
four provided written responses, some of them being 
useful for the qualitative analysis only.
In the case of the final class of BHTA members three 
of five returned responses. As in other cases, the 
quantitative data was not supplied. In the case of 
Barbados, then, a total of 14 questionnaires were 
returned. Nine of these contained quantitative data, 
namely employment, guest nights, sales and costs. The 
returned questionnaires represent a 47% response rate or 
12% of the establishments.
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5.1.3 Antigua
A sample of twenty establishments was randomly drawn 
from a sample frame of 45 (Source: Caribbean Hotel 
Association (CHA) Gold Book and the Antigua Telephone 
Directory). Four had gone out of business or had not 
been in operation long enough. Another four declined an 
interview, while twelve granted initial interviews and/or 
gave undertakings to complete questionnaires. Despite 
this fairly extensive contact, only four questionnaires 
were completed during my visit to Antigua. Follow-up 
calls have not improved the response rate. There was 
therefore a 20% response rate, equivalent to 9% of all 
establishments.
5.2 DESCRIPTION
The survey which provides data on a total of 23 
establishments, indicates that 52% of the properties 
surveyed are hotels, while 35% are apartments. One guest 
house and an all-inclusive also formed part of the 
survey. Some 65% (15) are entirely locally owned while 
the remainder are either partially or 100% foreign owned. 
The British make up 50% of foreign owners. There does 
not appear to be any problem of absentee ownership, with 
most establishments (91%) being owner-operated. In terms 
of location, the seaside appears to be the most popular 
place of establishment, 78% of the sample being located 
there. Hotels (70%) also tend to be set up in clusters.
Eighty-two (82) per cent of establishments offer 
meals with accommodation, with 12% contracting out the 
food and beverage operations. Ninety-six (96) per cent 
provide laundry facilities. However the frequency of
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maid service varies, with 15 of twenty respondents 
offering a daily service, two offering a twice daily, one 
providing a six days a week facility and the other a five 
days a week service.
In terms of the physical facilities provided, most 
establishments have restaurant (83%) and bar (87%) 
facilities. Moreover seven (30%) possess two bars. 
Sixty-nine (69) per cent provide swimming pools, while 
39% offer boutique facilities. In the area of sports, 
however, the hotels are not well endowed. Twenty per 
cent (five) own tennis courts, while only 13% (3) have 
gyms at the disposal of their guests. Four offer water- 
sports, while one has hot mineral baths and another 
offers whale watching possibilities. Only one property 
owner reported having a hair dressing salon and beauty 
spa.
There is no formal rating system for hotels in the 
Caribbean. However seven admit to having been rated, 
primarily as three star, by external agents.
The properties show some variability in size, with 
rooms ranging from nine to 140. They are, however, 
essentially small sized, with 70% being less than fifty 
rooms. Similarly the number of beds spans a wide range 
from 16 to 200.
5.3 EMPLOYMENT
Employment constitutes another gauge of size.
During 1993 this ranged from four to 230, with the median 
employment being 31 (simple average being 45). As can be 
seen from the distribution in Table 5.1, most companies 
twenty-one (21) employ 100 persons or less. There seems 
to be a lack of recent data that might be used for 
purposes of comparison. However, in the case of
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Barbados, employment in the accommodation sector averaged 
thirty (30) per establishment in 1975 (derived from 
Marshall in Phillips, 1982). In the case of Antigua, 
employment per establishment averaged 42 in the high 
season and 28 in the off season in 1967 (derived from 
Bryden, 1973).
The survey also sought information on part time 
employment. It found that while part-time employment 
does occur, it is not as significant as one may have 
associated with a fluctuating demand industry such as 
tourism (Table 5.2). Moreover part-time employment takes 
on a greater significance in the micro enterprises, when 
viewed as a percentage of the total work force.
Similarly, seasonality is not as much of a feature in the
Caribbean hotel sector as had been in the past.
Traditionally the winter season was the time of highest 
activity, with hotels having little choice than to lay 
off workers during the off-season. Seventy per cent of 
the enterprises surveyed reported maintaining similar 
levels of employment throughout the year. Moreover
during the period 1989 to 1993, employment levels were in
most cases stable (Table 5.3).
A related issue and one which is of interest in a 
study of productivity is that of the turnover rate. This 
is of significance in the hotel sector which is said to 
be characterised by an 'unstable work force, as reflected 
in high staff turnover rates" (ILO, 1989 p. 9). Watson 
(1996) also makes reference to the "transient nature of 
the hospitality labour force with its prevalent high 
labour turnover" (p. 96). The ILO has argued that the 
high turnover rate stems from the tendency of hotel 
industry employees to be young women and migrants; 
working conditions have tended to be worse than in other 
sectors and that hotel work tends to be seasonal. Lee-
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Ross (1995), in a study of the British hotel industry, 
also notes that a high turnover rate is a feature of the 
hotel industry, but is especially prevalent in the 
seasonal hotels. However, based on the generally low 
turnover rate indicated by the survey, it would appear 
that there is a reasonably high degree of stability among 
staff in Caribbean hotels.
The Caribbean survey data then, does not conform to 
the picture of volatility described by the ILO (Table 
5.4). It should be noted that stability in the industry 
is partially a function of trade union action. It can be 
observed that in recent years, the trade unions, 
particularly in Barbados, have adopted a responsible 
attitude in wage negotiations, and have entered into a 
gains sharing scheme with the Barbados Hotel and Tourism 
Association. Another reason for the apparent stability 
is that Caribbean tourism operators have managed to 
reduce the seasonal character of the trade.
Bryden (1973) presented evidence of the marked 
seasonality in Caribbean tourism sectors during the 1960s 
(Table 5.5). However, efforts at the national and 
enterprise levels to create a more sustainable tourism, 
have coupled with demand trends to reduce seasonality. 
Included are the promotion of summer festivals (the 
Carnival in Antigua and the Crop-Over in Barbados) , which 
have served to attract citizens, resident abroad, as well 
as other visitors. Another feature appears to have been 
a deliberate decrease in price to increase the summer 
trade. France (undated, p.9) argues that a "growing 
expertise in tourism in islands like Barbados, Jamaica 
and Antigua as the multinational companies began to 
consolidate their position, led to attempts to extend the 
season by promoting summer tourism. Together with the 
relatively favourable exchange rates against the US
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dollar, to which the majority of the Caribbean currencies 
are tied and a restless desire to seek out more remote 
and exotic holiday destinations, the relative political 
stability and 'British' ambience of these islands 
encouraged more European visitors in the early 1980s. 
Leaner in pocket than their American counterparts and 
having paid considerably higher air fares, they were 
catered for by an increased number of self-catering 
apartments and less luxurious, hence less expensive, 
hotels. Many of these were located along the coasts 
which were in close proximity to the airports e.g. the 
South Coast of Barbados and the North Coast of Jamaica". 
The virtual absence of seasonality can be gleaned from 
Table 5.6 which sets out monthly tourist (stay over) 
arrivals for Barbados, Antigua and Dominica.
An examination of the gender structure of hotel 
staff suggests that men constitute the majority at 
managerial and supervisory levels. The managerial cadre 
with 66% male, is in line with the trend exhibited in the 
financial services sector (Charles, 1995). More women 
can be found at supervisory levels, with 43% of all 
supervisory staff being female. Considerably more women 
are employed outside of these ranks, with 53% of staff, 
outside of the management and supervisory cadres, being 
female.
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Table 5.1
Distribution of Employment, Hotel and other 
Accommodation by Class Intervals (1993)
Employment Class 
(No. of Persons)
Number of 
Establishments
Percentages
0 - 10 4 17.4
11 - 25 7 30.4
26 - 50 4 17.4
51 - 100 6 26.1
101 - 200 1 4.3
201 - 250 1 4.3
Total 23 100.0
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Table 5.2
Employment in Hotel and Other Accommodation, 1993
Establishment
Number
Full Time Part Time Total
1 16 0 16
2 22 0 22
3 6 2 8
4 200 30 230
5 2 5 7
6 123 10 133
7 70 10 80
8 55 0 55
9 34 2 36
10 2 2 4
11 3 2 5
12 20 1 21
13 54 2 56
14 20 2 22
15 31 0 31
16 65 2 67
17 15 2 17
18 26 5 31
19 n . s. n, s . 60
20 50 4 54
21 46 4 50
22 9 4 13
23 11 0 11
n.s.: not stated
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Table 5.3
Employment in Hotel and Other Accommodation 
1989 - 1993
Establishment
Number
1989 1990 1991 1992 1993
1 16 16 16 16 16
2 n . s . n . s . 40 23 22
3 8 8 8 8 8
4 190 190 220 220 230
5 7 7 7 7 7
6 140 152 142 136 133
7 77 77 77 80 80
8 n . s . 63 63 63 55
9 20 26 27 27 36
10 4 5 6 4 4
11 5 5 5 5 5
12 21 21 21 21 21
13 n. s . n . s . n. s . n.s. 56
14 n . s . n . s . n. s . n . s . 22
15 n . s , n . s . n. s . n.s. 31
15 n . s . n . s . n . s . n.s. 67
17 17 17 17 17 17
18 n . s . n . s . n. s . n.s. 31
19 n. s . n . s . n . s . n.s. 60
20 54 54 54 54 54
21 50 50 50 50 50
22 13 13 13 13 13
23 11 11 11 11 11
n . s,: not stated
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Table 5.4
Labour Turnover Rate (%) 1989 - 1993 Management & Non-management Staff
Establishment
Number
Management
Staff
Non-management
Staff
1 100 0
2 40 20
3 0 0
4 0 3.4
6 5 6.8
7 0 5
8 n . s. 0
9 0 16.5
10 0 50
11 0 0
12 0 n. s.
14 0 n . s.
16 5 5
17 0 13
19 7 7
21 0 n. s.
22 0 12.5
23 0 0
n.s.; not stated
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Table 5.5
Seasonal Occupancy Rates in Hotels and Guest Houses 
in the Commonwealth Caribbean
Summer (Off) 
Season (%)
Winter 
Season (%)
Year
St. Lucia 28 43 1969
Cayman Islands 14 44 1968
Antigua 18 58 1967
Barbados
"A" Class hotels 20 60-65 1965
"B" Class hotels 25 40-45 1965
Source: Bryden, John M., Tourism and Development: A Case Study of the 
Commonwealth Caribbean. Cambridge, Cambridge University Press, 1973
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Table 5.6
Monthly Tourist Arrivals Selected Countries1993 & 1994
Antigua & 
Barbuda
Barbados Dominica
1993 1994 1993 1994 1993 1994
January 19599 21135 33553 37956 3566 4273
February 18589 20024 34349 38538 5525 6111
March 18498 21647 32892 39248 3934 4455
April 22079 23357 35758 37577 4306 4411
May 18789 18911 30024 32310 3915 3648
June 14515 16085 25326 27812 3220 3724
July 20078 21953 40023 46799 6592 7442
August 17855 18614 33608 34968 5291 6254
Septembe
r
14841 16135 24495 27102 2696 2714
October 18038 17220 30338 31983 4090 3607
November 18366 18480 35328 32603 3430 3790
December 19983 21184 40285 38736 5370 6093
Total 221230 234745 395979 425632 51935 56522
Source: Caribbean Tourism Organization, Caribbean Tourism Statistical 
Report (1994 edition), Barbados, CTO, 1995
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5.4 EDUCATION AND TRAINING
Another area which the survey examined was that of 
the education and training levels of hotel staff. 
Reference has been made in the literature to the quality 
of labour (as indicated in education and training levels) 
as an important variable in productivity analysis 
(Denison and Jorgenson in J.W. Kendrick, 1987; 
International Labour Organization, 1989; Hornell, 1992; 
Sasse and Harwood-Richardson, 1996; Watson, 1996). 
Management and supervisory staff, given their strategic 
roles, are felt to influence significantly the 
productivity of the Organisation (See Chapter 11).
Wanhill for instance (in ILO, 1989) notes that top 
management "has a high level of human interaction and 
decision-making - the need is for expanding knowledge and 
creative thinking" (p. 21). The survey therefore 
focussed primarily on the education and training levels 
of these categories of staff. Management staff were 
found to be reasonably well educated, with 64% having 
reported at least a pre-degree tertiary level education. 
This could be over-stated since it is based on the 
responses given; that is, it is valid for 80% of 
management staff. Six per cent had post-graduate 
qualifications, while 30% had degrees.
In the case of supervisors, responses were provided 
for 74% of staff. It was found that none of them had 
degree training, but that 24% had pre-degree tertiary 
level qualifications as the highest level of education 
attained. The bulk, 75%, had reached the secondary tier.
More significant to the analysis, however, is the 
percentage of staff who had professional training related 
to their field. In the case of management staff, 61% of 
those for whom data was provided had received
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professional training, with an average duration of 2.3 
years. Forty-one (41) per cent of supervisory staff had 
had professional training, suggesting scope for 
improvement. As far as clerical workers are concerned, 
the typical level of education reached was the secondary 
tier.
In the specialised area of foreign language 
capabilities, clerical staff were somewhat deficient, in 
that 63% of the responding establishments reported 
foreign language capabilities of this cadre as 10% or 
less. Moreover, half of these had no foreign language 
capability at all. This category is likely to be 
required to serve as front-line staff and interact with 
guests. Foreign language competence, therefore, would 
suggest itself as a priority area for establishments 
aiming at tapping a wider clientele.
The management personnel of the various hotels were 
asked whether they had training programmes within their 
organisations. Fifty-seven (57) per cent of them 
indicated that hey had. Considerably more (78%) sent 
staff on training outside of the Organisation. Training, 
which is conducted by a variety of entities, such as 
local hotel associations and overseas institutions 
including hotels, would appear to be at minimal cost to 
the firms, as reflected in the annual training 
expenditure. The latter ranges from US$ 0.00 to $12,000 
(See Table 5.7).
137
Chapter 5: The Hotel and Other Acconsnodation Sector
Table 5.7; Annual Staff Training Expenditure
(US$)
Establishment
Number
Training
Expenditure
1 185
2 1000
4 0
6 2500
7 2500
10 250
11 50
13 10904
14 1000
15 1481
16 12000
18 5889
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5.5 WAGE STRUCTURE
The survey sought data on the wage structure of non- 
management categories of staff. In the case of a front 
desk clerk, 50% received a weekly wage of between US$ 101 
and 150. Another 30% fell in the US$ 51 - 100 range. In 
the case of waiters/waitresses, 69% were in the US$ 51 - 
150 band. An equal number of bartenders fall within the 
US$ 51 - 100 and US$ 101 -150 bands, which together 
account for 75% of that group. The bulk of office clerks 
(66%) receive a wage of between US$ 101 - 150. Accounts 
clerks and supervisory staff receive a wider spread of 
wages, with 82% of the former and 85% of the latter 
fitting within the US$ 51 - 200 range.
Typically, the wages and salary bill as a percentage 
of total cost ranges from 19% to 38%. Extreme values are 
the result of special circumstances such as the case of 
an establishment which provided accommodation only, or 
that which excluded management wages from the data 
provided (Table 5.8). The wage structure, with the 
exception of the outlier, seem to follow the historical 
pattern exhibited by the Barbados hotel sector. Combined 
energy and payroll costs have tended to vary from 33% to 
37% of total expenses (Ernst and Young, 1994). 
Extrapolating from the individual energy and payroll 
shares in total revenues to percentages in total expenses 
produces payroll to total cost estimates of 27% to 31% 
per cent (Ernst and Young, 1994) . The data also compares 
favourably with an average 26.1% payroll to total 
expenses estimated for the Caribbean and Latin American 
region in 1989 (Horwath and Horwath, 1989).
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5.6 SALES AND PROFITABILITY
As shown in Table 5.9, sales ranged from a minimum 
of US$ 34, 236 to US$ 10,000,000 in 1993. This is 
indicative of the diversity in the scale of operations 
within the industry. Profit levels are also varied, 
ranging from a loss of US$ 181,091 to a surplus of US$
500, 000. In addition, 28.5% of the enterprises were 
unprofitable during 1993, with profitability levels 
(profit/sales) ranging from -87% to 85%. A loss level of 
87%, however, would appear to be an outlier, since a 
business running at such a huge loss is hardly likely to 
be able to sustain itself.
The operations responding to the survey show an 
average profitability rate of 8.5% or 15.8% when the 
outlier is excluded. This is at variance with a 
profitability rate of - 5.4% in 1993 computed for the 
Caribbean hotel sector (Caribbean Tourism Organization & 
PKF Consulting, 1995). The CTO/PKF study, however, did 
indicate higher than average profitability rates for 
Barbados and Antigua, two of the countries in the survey 
being examined. Antiguan hotels included in the CTO/PKF 
sample are estimated to have had a 3.6% loss rate, 
compared with that of 4.8% for Barbados.
A number of factors could have contributed to the 
variation in the results of the two surveys. These 
relate to country coverage, sample selection and 
response. CTO/PKF (1995), while reporting data on a much 
wider range of countries (11), limits the survey to 
hotels with 12 or more rooms. By comparison, the survey 
under consideration dealt with three countries and uses 
as its sample frame all establishments, whether hotels, 
guest houses, or apartments and without any size 
restrictions. While this may not have made much
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difference in a country such as Antigua, it is vastly 
different in Dominica where the tourism plant consists of 
about nineteen hotels and a large number of small guest 
houses, apartments and cottages. Thus the CTO/PKF study 
lists the number of establishments in Dominica as 
nineteen, while the Dominica 1994 Rate Sheet presents a 
total of seventy establishments. The CTO/PKF responses 
were heavily skewed towards the larger establishments 
(54% response from hotels with 400 or more rooms and 27% 
from those with sixty to 399 rooms; compared with 9% in 
the case of hotels with less than sixty rooms). In 
addition, based on the poor response from hotels in 
Dominica, the CTO/PKF study did not report any findings 
on that country.
A note on the size distribution of Caribbean hotels 
seems to be in order. CTO/PKF (1995) notes that some 270 
hotels (18%) are smaller than 12 rooms and account for 2% 
of beds; while just over 740 (49%) are in the 12 to 59 
room category, accounting for 17% of beds. Approximately 
450 hotels (30%) are in the sixty to 399 room category 
and account for 59% of all beds, while hotels over 400 
rooms (3% of all hotels) account for 22% of the beds.
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Table 5.8
Wages and Salary As Percentage of Total Costs 
Hotel and Other Accommodation, 1993
Establishment
Number
Wages 6 Salary 
(US$)
Total Cost 
(US$)
Wages & 
Salary as % 
Costs
1 155000 443000 34 . 9
2 114787 138473 82 . 9
3 19750 30000 65.8
4 3500000 9500000 36.8
5 16613 175985 9.4
6 1259671 3335523 37.8
8 506781 1539462 32 . 9
9 131145 682201 19.2
10 12000 42000 28.5
11 13300 36219 36.7
13 169792 631742 26.9
14 58404 187033 31.2
15 111555 346900 32.2
16 259259 1166666 22.2
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Table 5.9
Sales, Costs & Profitability, Hotel and Other 
Accommodation, 1993 
(US$)
Establish­
ment No.
Sales
(US$)
Costs
(US$)
Profit
(US$)
Profit
(%)
1 326000 443000 - 117000 - 36
2 896930 138473 758457 85
3 105000 30000 75000 71
4 10000000 9500000 500000 5
5 93911 175985 - 82074 - 87
6 3154432 3335523 - 181091 5.7
8 1782111 1539462 242649 13. 6
9 814856 682201 132655 16.3
10 47500 42000 5500 11. 6
11 34236 36219 -1983 5.8
13 676635 631742 44893 6.6
14 254491 187033 67458 26.5
15 375266 346900 28366 7.6
16 1296296 1166666 129630 10
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5.7 INNOVATIONS & WORK REORGANISATION
Ninety-one (91) per cent of the respondents (21) 
indicated that they had introduced some innovation over 
the past five years. By far the most popular innovations 
were the computerisation of the accounts and front desk 
operations, which had been undertaken by eight and seven 
properties respectively . Five also admitted to having 
computerised the reservations systems. Five properties 
had also computerised the food and beverage control 
systems. Another four had introduced new equipment which 
they thought would enhance their operations. Other 
changes implemented by fewer enterprises are the 
computerisation of payroll systems (3) , automation of the 
telephone system (1), joint marketing (1), telephone 
accounting (1), introduction of energy-saving devices (1) 
and full computerisation, interfacing all departments 
(1) .
5.8 INCENTIVES & PROFIT SHARING
The survey sought to ascertain whether management 
offered staff incentive or profit sharing schemes, which 
might enhance productivity within the Organisation. Just 
over 50% (12) of the respondents indicated that they 
provided incentives. The most popular scheme was that of 
an award system, adopted by six respondents. This takes 
the form of the "employee of the month" or "employee of 
the year" award. Another scheme used by four respondents 
was that of bonuses, particularly at Christmas time.
Four respondents cited this. The service charge included 
on most hotel bills was cited by three employers as an 
incentive. Another employer however was of the view that 
the worker should be induced to work for the gratuity and
144
Chapter 5: The Hotel and Other Aaaommodation Sector
therefore did not adopt the service charge. One of the 
establishments interviewed sponsored a football team as 
an incentive to its employees. Another enforced a 
performance based voucher system, whereby employees, 
subject to performance, are given vouchers to obtain 
goods and services at specified outlets.
Only five respondents indicated that they operated 
any form of profit sharing scheme for employees. These 
referred mainly to the productivity gains sharing scheme 
contracted between the Barbados Hotel and Tourism 
Association and the Barbados Workers' Union. However, 
outside of this general agreement, there are arrangements 
by two establishments for management and supervisory 
staff as well as a percentage sales scheme for waiters.
5.9 MARKETING
While as many as 7 0% of the respondents indicated 
that they have a marketing plan, only 30% admitted to 
having a marketing section. Marketing budgets showed 
wide variation, ranging from US$ 1,000 to $ 500,000 for 
the ten establishments which provided this type of data. 
Seventy-seven (77) per cent of hoteliers indicated that 
they had tried marketing innovations. The one most 
commonly used (adopted by nine respondents) was that of 
widening the market segment base. Others (five) had 
contracted tour operators or shifted to new ones, while 
four operators had tailored overseas advertisements to 
special interest magazines, such as bridal and wind 
surfing. Other methods tried include attracting ethnic 
groups, targeting business visitors by offering 
secretarial and facsimile services, targeting special 
interest groups such as eco-adventure tourists, divers 
and whale watchers. The use of mass mailing, value
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incentive and all inclusive approaches were also some of 
the methods being pursued by hoteliers over the last five 
years. It should also be stated that just over 50% of 
the establishments interviewed indicated that they were 
members of the Caribbean Hotel Association Reservations 
Management System (CHARMS).
The survey requested information on the main tourist 
markets. It can be observed that Europe constitutes the 
main source of visitors to the Caribbean, more 
specifically visitors to Barbados, given that the 
responses were skewed towards that destination. Fifty- 
seven (57) per cent of the properties surveyed indicated 
Europe as their main sending region. North America was 
the main market for 30% of the properties. This trend 
has been documented by the Caribbean Tourism Organization 
which has indicated, in the case of Barbados and Antigua, 
that Europe has gained an increased share of the market 
during 1990 and 1994 (Caribbean Tourism Organization,
1995,) . This apparent shift from North America can be 
explained by the growth in the summer trade, largely 
attributed to the increase in European visitors attracted 
by incentive packages. During the summer (1993), North 
Americans accounted for 33.5% of all visitors to 
Barbados, while Europeans made up 40.5%. By contrast, 
during the winter (1993/1994) the share of American 
visitors increased to 49.6% of all visitors, while that 
of Europeans was 34.6% (Ott, 1994). This trend is also in 
conformity to the finding that there is no longer an off­
season within the Caribbean tourist trade. As 
illustrated in Table 5.10, there is a fairly high degree 
of market concentration, with percentages ranging from 
forty (40) to one hundred (100).
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5.10 KNOWLEDGE OF PRODUCTIVITY
The survey posed questions concerning management’s 
knowledge of productivity and mechanisms that could be 
used to improve it within their organisations. Some 
(four) felt that productivity could be measured through 
performance standards such as an increase in output by 
specific job categories, eg. direct sales by 
receptionists and the number of rooms cleaned; through 
indicators such as occupancy levels, sales and income 
earned for hours worked (five). Others (three) suggested 
that guest satisfaction/reduction in complaints could be 
used as an indicator. Other suggested indicators were a 
reduction in confrontation of tourists with locals and 
increased profitability.
On the subject of ways in which the Organisation’s 
productivity could be improved, a number of suggestions 
were put forward. One recommendation was for an 
improvement in management approach to tasks for example 
in the supervision and delegation of duties. Another 
concerned less job specialisation and a redesigning of 
tasks. It was also felt that productivity could be 
enhanced through training, a change in union attitudes 
and reduction in union involvement. Cost reduction for 
work achieved and regular monitoring of figures and 
results would lead to productivity improvements. Other 
suggestions centred around increased capital investment, 
introduction of incentive programmes and a reduction in 
wastage (eg. in electricity) and breakage. One operator 
felt that fewer public holiday extensions would enhance 
productivity.
147
Chapter 5: The Hotel and Other Accommodation Sector
Table 5.10
Main Market Source and Degree of Concentration
Establishment
Number
M a i n  Market % Visitors Derived 
from Main Market
1 Europe 40
2 Europe 70
3 North America 70
4 North America 70
5 Europe 50
6 Europe n.s.
7 Europe 70
8 Europe 75
9 Europe 80
10 North America 55
11 North America 66
12 North America 85
13 North America n.s.
14 Nor t h  America n.s.
15 Europe n.s.
16 Caribbean n.s.
17 Europe 85
18 Caribbean n.s.
19 Europe 70
20 Europe 55
21 North America & 
Europe
n.s.
22 Europe 95
23 Europe 100
n.s.: not stated
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5.11 IMPACT OF EXTERNAL ENVIRONMENT
Respondents were asked to indicate whether there 
were any positive or negative environmental effects on 
their operations over a five year period. Some 
participants felt that favourable external events such as 
a cold winter and economic upturn generally had positive 
effects on the tourist industry. It was also suggested 
that the natural endowments and the friendly inhabitants, 
including hotel staff were among the countries’ assets 
that had positive implications for the industry. The 
broad market base which some enterprises enjoyed was also 
cited as a positive feature in the industry.
Respondents however cited a number of negative 
factors, local and external, which had impacted on the 
business over a five year period. Local problems 
included economic, such as counter-productive taxation, 
high duties and high prices. Crime and nuisances on the 
beaches were also cited as negative issues. Hurricanes, 
which have been known to severely damage properties, had 
forced setbacks on the sector. Specific to Dominica, the 
problem of air access, local disturbances and ambivalent 
policy on whaling were also cited as features which 
negatively affected the industry.
One of the external events which impacted negatively 
on the regional tourist industry was the Gulf War, which 
caused a downturn in travel by American visitors in 
particular. Recession in foreign countries, currency 
devaluations and consequent decline in purchasing power 
had also served to dampen tourist demand. The increased 
competition particularly from Eastern Europe, consequent 
on the political changes there, was among the factors 
which adversely affected the industry. A reduction in 
charters also affected the local industry. While,
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however, some operators viewed increased charters as an 
asset to the industry, a view was expressed that the 
latter led to a reduced standard (low budget) visitor.
5.12 CONCLUSIONS
This chapter, which provided a synopsis of the 
accommodation sector in selected Caribbean countries, 
indicated that the establishments are essentially small­
sized, with most consisting of less than fifty rooms.
This conforms to the structure of the Caribbean hotel 
sector, as evidenced in PKF/CTO, (1995) . The median 
employment in this labour-intensive industry, 31, tends 
to support the size distribution data. Employment, 
however, has shown some stability, partly as a result of 
the reduction in the formerly seasonal character of the 
trade. Wages and salary as a percentage of total cost 
typically vary between 19% and 38%. This is also in 
keeping with historical trends. The accommodation sector 
showed marked variations in profitability, with an 
average profitability rate (profit/revenue ratio) of 
8.5%.
Qualitative data, provided by the survey, suggests 
some awareness among operators of the productivity 
concept or of the factors influencing the latter. It 
also indicates that some firms have undertaken 
innovations, particularly the adoption of 
computerisation. The survey also revealed perceptions of 
a number of negative environmental factors affecting the 
industry.
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CHAPTER 6: PRODUCTIVITY ANALYSIS HOTEL AND OTHERACCOMMODATION SUB-SECTOR, SELECTED CARIBBEAN COUNTRIES
Chapter 3 discussed the production function approach 
to the measurement of productivity. This chapter seeks 
to apply that technique. The approach being adopted is 
that of utilising ordinary least squares (OLS) as a 
preliminary measurement technique and to use alternative 
approaches to treat the simultaneity and other biases 
that may be encountered in the use of OLS. The 
application of these alternatives, which include 
exogeneity tests, the instrumental variable methodology, 
the estimation of the Cobb-Douglas function in its 
intensive form and the indirect estimation of the 
exponents, will be largely dependent on data 
availability.
The study employs the unconstrained Cobb-Douglas 
production function, given that its objective is that of 
estimating the relative influences of the input variables 
on output. However, the application of some of the 
techniques recommended for the treatment of the 
simultaneity problem necessarily constrains the labour 
and capital variable coefficients to sum to one (1). The 
study also seeks to modify the Cobb-Douglas production 
function by including in it some of the variables that 
are thought to influence output, chiefly, but not 
exclusively, through their impact on the input variables.
The model consists of the unconstrained Cobb-Douglas 
production function and a modified function. The Cobb- 
Douglas production function, which is set out in equation
6.1, may be re-written in log-linear form as in equation
6.2. The partial elasticity of output with respect to 
the labour input, while holding capital constant, is 
denoted by a; while that with respect to capital, while 
holding labour constant is depicted by b. T then is that
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part of output not explained by the individual inputs 
specified. It has been defined as the "'coefficient of 
ignorance'" (Abramovitz in Sabolo, 1975 and Thirlwall, 
1994).
0=TL ....... (6.1)
logO=T+alogL+blogK. ..(6.2)
Where
0 = output 
T = constant 
L = labour input 
K = capital input
Based on the theoretical arguments presented in 
Chapter 3, equations 6.3 and 6.4 set out the reduced form 
equations for the labour and capital variables. It is 
assumed that labour input is determined by the wage rate 
(its price), an education variable and the scale factor; 
while capital is dependent on the rental rate (its
price), its vintage and a quality variable.
L=f{WrET, 5)............... (6.3)
K=g(r, VrQ)................. (6.4)
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Where
L = labour input 
K = capital input 
w = wage rate 
r = rental rate
ET = education and training variable 
S = scale
V = vintage of capital 
Q = quality
Output is defined as value added in the production 
function, although some physical measures may be utilised 
(Intriligator, 1978). However, sales, a gross measure, 
is being used as a proxy for output, for reasons already 
advanced (Chapter 3). This cross section study employs 
sales, value-added and guest nights/room nights 
alternatively as the output indicators in the Cobb- 
Douglas production. In addition it utilises a modified 
function by adding input variables, which are assumed to 
influence output primarily through their impact on the 
endogenous variables, labour and capital.
This chapter presents findings based on 1) the 
Survey of Hotels and other Accommodation (Dominica, 
Antigua and Barbados) and 2) the Gains Sharing Data - 
Barbados Hotel and Tourism Association and the Barbados 
Workers Union.
6.1 SURVEY RESULTS: HOTEL AND OTHER ACCOMMODATION
The theoretical rationale for selecting additional 
variables was provided in Chapter 1, which outlined 
background, objectives and methodology and Chapter 3,
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which discussed the measurement technique. On the basis 
of the data derived from the survey of tourism 
accommodation, bivariate correlations were run on the 
dependent and prospective independent variables. This 
was intended to facilitate specification of the function.
In the case of sales used as the output variable, 
bivariate correlations were run on sales, innovation 
index, number of management persons with tertiary 
education, marketing budget, the number of persons 
employed, the ratio of wages to total cost and the number 
of rooms (the scale variable). Sales was shown to be 
highly correlated with the marketing budget (0.967 6) and 
the number of persons employed (0.9458). It was 
correlated to a lesser degree with number of rooms 
(0.8188) and the number of management persons with 
tertiary education (0.7015). Sales showed poor 
correlations with the ratio of wages and salary to total 
cost (0.0087), the number of management persons with 
professional training (0.1516) and the innovation index 
(-0.0583), derived through assigning points to various 
innovations (See Appendix B). It should be noted that 
although there may not be a theoretical justification for 
the inclusion of the marketing budget in the production 
function, it was considered as one of the variables 
explaining output and included on that basis. The above 
correlations showed it to be strongly associated to 
output.
Guest-nights, used as an output indicator, showed 
strong correlation with the number of persons employed 
(0.9268). It was also reasonably strongly correlated with 
the marketing budget (0.8031) and only marginally 
associated with the number of persons with professional 
training (0.4523). As in the case of sales, it showed
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weak correlations with innovation index (-0,0793) and the 
wages and salary bill to total cost ratio (0.0780). 
Partial correlations, however, showed that the number of 
persons employed could assist the wages to total cost 
variable in an explanation of guest nights (a correlation 
of 0.6494).
Value added was seen to be strongly associated with 
the marketing budget (0.9894), the number of persons 
employed (0.9241) and number of rooms (0.9318). By 
contrast its relationship with the innovation index 
(-0.1252), the number of management persons with 
professional training (0.1093) and the wages and salary 
to total cost (0.1253) variables was weak.
In selecting the variables for the regression, an 
adjusted labour variable derived from weighting the 
number of persons employed by the wages and salary to 
total cost ratio was formulated. Over and above the 
strong partial correlation between the number of persons 
employed and wages to total cost derived when controlling 
for guest nights, this has a justification in the Hicks- 
Marshall Derived Demand for Labour concept, which 
postulates that labour demand elasticities (with respect 
to changes in the wage rate) are influenced by the size 
of the wages and salary bill in total cost (Ehrenberg and 
Smith, 1994) .
The model, based on the Cobb-Douglas and a modified 
production function is set out in equations 6.2 and 6.5. 
The final composition of the modified function is 
determined largely by data considerations.
logO=r+alogI/+jblogK. . . (6.2)
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logO=T+alogL+blogK+clogM+dlogS+elogMT+flogQ..(6.5)
Where
0 = output,
T = constant,
L = labour,
K = capital,
M = marketing budget,
S = scale,
MT = % management persons with tertiary 
education,
Q = quality variable.
6.1.1 Sales As Output Indicator
Regressions were run primarily in the in the 
specialist regression programme, MICROFIT. However, in 
cases of missing values, the Statistical Package for 
Social Scientists (SPSS) was used. An example of this is 
the case where individual establishments reported a zero 
in response to the question on the number of management 
persons with at least pre-University tertiary education.
With sales as the output variable (equation 6.2), 
the labour input variable, whether the adjusted labour 
index defined as the number employed x (wages & 
salaries/total cost) or the number of persons employed, 
was shown to have a much stronger influence on output 
than was the case with depreciation rates, used as a 
proxy for capital services.
Table 6.1, which uses the adjusted labour variable, 
shows that the labour parameter estimate of 1.127 is 
highly significant at the 5% level, while the capital
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coefficient is not. Moreover all diagnostic statistics 
(Functional Form, Normality and Heteroscedasticity, 
Durbin-Watson other indicators of auto-correlation) are 
in order.
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Table 6.1
Estimation of Cobb-Douglas Production FunctionEquation (6.2)(Sales as output variable)
Equation: log Yi = T -i- a log L + h log K 
where: Yi = sales; T = constant; L = labour variable 
(adjusted labour v a r i a b l e ); K = capital (depreciation 
r a t e ) .
No of observations: 17, from 1 to 17
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.7432 0.77982 7.3733
log L 1.1277 0.12722 8.8643
log K 0.3715 0.41174 0.90220
R-squared 0.85509
F-statistic 40.9738
DW statistic 1.8441
Serial correlation
LM Version CHI-SQ(l) = 0.10402
F Version F(l, 13) = 0.08004
Functional Form
LM Version CHI-SQ(l) = 1.8612
F Version F(l, 13) = 1.5982
Normality C H I - S Q (2) = 0.61342
Heteroscedasticity
LM Version CHI-SQ(l) = 2.7782
F Version F(l, 15) = 2.9303
Results®; log = 5 . 743 + 1.128 log L + 0.371 log K
(7.373) (8.864) (0.902)
a: figures in parentheses are t-values.
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When the number of persons employed is used as the 
labour input variable the labour coefficient, estimated 
at 1.2966, is again highly significant. By contrast, the 
capital parameter estimate (0.0494), is not significant. 
The equation produces a very accurate fit; given that the 
R-squared increases to 0.9205 (Table 6.2). While the 
Durbin-Watson statistic is somewhat indeterminate, all 
other diagnostic statistics are in order.
It has been argued that autocorrelation is more of 
an issue in time series than in cross section studies. 
However it may occur in cross section studies, in the 
case of contiguous units (Maddala, 1988; Pindyck and 
Rubinfeld, 1981; Johnson, 1984). The approach that will 
be adopted in this study is that of applying the AR(1) 
inverse interpolation procedure, when the figures 
indicate strong auto-correlation (Pesaran and Pesaran, 
1987).
The Cobb-Douglas production function treats labour 
and capital as endogenous variables, with the prices of 
these factors assumed to be exogenous. While under 
certain conditions (perfect competition) the factor 
prices are considered endogenous to the system, other 
variables specified in the modified production function 
will be assumed to be pre-determined or exogenously 
determined. One of the requirements of the classical 
regression model is that the endogenous variables be 
independent of the error term. Pesaran and Pesaran 
(1987) note that the orthogonality assumption may break 
down because of a variety of reasons, such as 
simultaneity, measurement errors and sample selection 
bias. An exogeneity test was therefore performed on the 
regressors.
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The procedure used was that of computing the Wu- 
Hausman statistic (Pesaran and Pesaran, 1987), where each 
regressor is regressed on an instrument in ordinary least 
squares, the residuals are saved and used in performing a 
variable addition test. The results of the variable 
addition test are shown in Table 6.3. It will be 
observed from the F-statistic that the test was 
successfully concluded; that is, the computed F-statistic 
is smaller than the tabular value. Further confirmation 
of the exogeneity of the variables is provided in the 
Lagrange Multiplier and the Likelihood Ratio statistics.
The preceding tables utilised the concept of capital 
consumed, depicted by depreciation rates, as the capital 
input variable. The study now introduces an alternative 
capital input measure, which is a variant of the 
inventory method referred to in Chapter 3. It consists 
of capital expenditure cumulative over the period 198 9 to 
1993, chiefly 1989 - 1992. The findings of this 
methodology are reported in Tables 6.4 and 6.5.
It will be observed that the labour variable is 
statistically significant in both cases, while the 
capital variable is not. The use of the alternative 
capital input measure does serve to support the earlier 
findings of the relative strength of the labour variable. 
It is also noticeable that R-squared provides a good fit 
for the equation, particularly in the case where the 
number employed is used as the labour input variable. 
However, there is marked serial correlation. The use of 
the AR(1) inverse interpolation method serves to improve 
the results, as indicated in Table 6 .6 .
The estimation of the function in its intensive form 
has been recommended for avoiding some of the biases that 
the OLS estimation of simultaneous equations is thought
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to generate. The study therefore employed this (labour) 
intensive form presented in equation 6 .6 . The results, 
presented in Table 6.7 indicate that the capital 
variable, depicted by ( 1 - a ), is estimated at 0.0455. 
Again, this coefficient is not statistically significant. 
Given that this formulation constrains a and b  to sum to 
unity, then the labour variable coefficient would be 
valued at 0.9545. However, the overly poor R-squared 
should be noted.
While the intensive formulation of the function 
treats issues such as multicollinearity and 
heteroscedasticity, it does not overcome the simultaneous 
equations bias. A methodology suggested for dealing with 
the latter is that of estimating a indirectly from the 
factor price equations (Chapter 3). The method proposed 
by Klein (Desai, 1976) is that of equating a to the wages 
and salary bill divided by total revenue ( a = wL/TR) and 
applying the geometric approach to the data. The 
formula, presented in the logarithmic form in equation 
6.7 resulted in log a being equal to - 0.60678, which 
converts to an antilog of 0.404.
This estimation technique suggests that the capital 
variable exponent approximates 0 .6 , given the assumption 
of constant returns to scale. The result, which diverges 
from those produced through the use of the other 
techniques, might be explained in terms of the 
historically low level of the wages and salary bill in 
total revenue in the Caribbean hotel industry. Wages and 
salary tend to average 26% of total costs (Chapter 5).
The downward bias of the a estimate may be reflective of 
the absence of the conditions necessary for this type of 
estimation to make sense; that is, the wage rate may not 
reflect marginal productivity (Thirlwall, 1994).
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O, K,log~l = r+ (1 -a) log ( — ).......... 6 . 6L . L .a
. TR  ^ TR  ^ TR ^loga=................................  6.7n
Another method of estimating a indirectly from the 
marginal productivity relations is that proposed by 
Intriligator (1978). This technique expresses a log- 
linear relationship between output per worker and the 
real wage rate (equation 6 .8 ).
log-^ =log-^-loga.......... 6 . 8
Intriligator notes that "adding a stochastic term to the 
relation ... leads to a regression equation. The 
estimated intercept then provides an estimate of the 
(negative of the logarithm of the) elasticity a" 
(Intriligator, 1978, p. 268). This estimation technique, 
in which the average nominal wage (salary and wage bill 
divided by number employed) was used as a proxy for the 
real wage, could not be executed because of possible 
multicollinearity.
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Table 6.2
Estimation of Cobb-Douglas Production FunctionEquation 6.2 (Labour input = no employed)
Equation: log ~ log T + a log L i b  log K
where: = sales; T = constant; L = labour variable (number 
employed); K = capital variable (depreciation rates).
No of observations: 17, from 1 to 17
Regressor Coefficient Standard
Error
T-Ratio
Constant 10.8019 0.7414 14.5696
log L 1.2966 0.1039 12 .4849
log K 0.0494 0.3075 0.1607
R-squared 0.9205
F-statistic 81.0307
DW statistic 1.3442
Serial correlation
LM Version CHI-SQ(l) = 1.8030
F Version F(l, 13) = 1.5423
Functional Form
LM Version CHI-SQ(l) = 0.0276
F Version F(l, 13) = 0.0159
Normality CHI-SQ(2) = 0.7903
Heteroscedasticity
LM Version CHI-SQ(l) = 0.3013
F Version F(l, 15) = 0.2659
Results®: log = 10.802 + 1.297 log L + 0.049 log K
(14.570) (12.485) (0.161)
a: figures in parentheses are t-values
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Table 6.3
Exogeneity Test/Variable Addition Test
Equation: log Yj T 1 a log L + b log K + c RL + d RK 
where = sales; T = constant; L = labour; K = capital;RL = residual labour variable; RK = residual, capital variable.
No of observations: 17, from 1 to 17
Regressor Coefficient Standard
Error
T-Ratio
T 33.1048 80.1586 0 . 4129
log L 1.2614 0.1559 8.0933
log K -14.3986 43.3019 -0.3325
RL - 0.4322 0.2969 -1.4561
RK 14.8166 43.2929 0.3422
Joint test of zero restrictions on the coefficients of 
additional variables:
Lagrange Multiplier CHI-SQ(2) = 3.9595
Likelihood Ratio Statistic CHI-SQ(2) = 4.5077
F-Statistic F(2, 12)= 1.8218
Instruments ; 
labour Variable scale (number of rooms)
capital Variable country of location
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Table 6.4Estimation of Cobb-Douglas Production FunctionEquation 6.2 (Capital input = capital expenditure)
Equation: log Yj = log T l a log L + b log K 
where: = sales; T = constant; L = labour variable 
(adjusted labour v a r i a b l e ) ; K = capital variable (capital 
expenditure*^) .
No of observations : 14, from 1 to 14
Regressor Coefficient Standard
Error
T-Ratio
Constant 6.3113 0.2119 29.7871
log L 1.0546 0.1705 6.1844
log K 0.0208 0.0420 0.4958
R-squared 0.8635
F-statistic 34.7946
DW statistic 1.5163
Serial correlation
LM Version C H I - S Q (1) = 0.8188
F Version F(l, 10) = 0.6212
Functional Form
LM Version CHI-SQ(l) = 3.2224
F Version F(l, 10) = 2.9900
Normality C H I - S Q (2) = 0.4369
Heteroscedasticity
LM Version C H I - S Q (1) = 4.2212
F Version F(l, 12) = 5.1801
Results®: log Y^ = 6.311 + 1.054 log L + 0.021 log K
(29.787) (6.184) (0.496)
a: figures in parentheses are t-values.
b: a value of one (1) was assigned to three observations
for firms with no capital expenditure over the period.
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Table 6.5
Estimation of Cobb-Douglas Production FunctionEquation 6.2(Capital input = capital expenditure; labour input =number employed)
Equation: log = log T + a log L + b log K
where: = sales; T = constant; L = labour variable (number 
employed) ; K = capital variable (capital expenditure*") .
No of observations: 14, from 1 to 14
Regressor Coefficient Standard
Error
T-Ratio
Constant 10.5712 0.5110 20.6861
log L 1. 224 0.1247 9.8156
log K 0.0193 0.0278 0.6925
R-squared 0.9374
F-statistic 82.3325
DW statistic 0.7065
Serial correlation
LM Version CHI-SQ(l) = 5.740
F Version F(l, 10) = 6.949
Functional Form
LM Version CHI-SQ(l) = 0.8898
F Version F(l, 10) = 0.6355
Normality C H I - S Q (2) = 0.3270
Heteroscedasticity
LM Version C H I - S Q (1) = 0.1138
F Version F(l, 12) = 0.9835
Results®: log Y^ = 10.571 + 1.224 log L + 0.019 log K
(20.686) (9.816) (0.693)
a: figures in parentheses are t-values.
b; a value of one (1) was assigned to three observations
for firms with no capital expenditure over the period.
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Table 6.6:
Estimating the Cobb-Douglas Production Function
Equation 6.2 
AR (1) Inverse Interpolation Method
E quation: log YI = T = a log L + b log K  
Where: Y^ = sales; T = constant; L = labour variable 
(number emp l o y e d ) ; K = capital variable (capital 
expenditure).
Number of observations: 14, from 1 to 14
Regressor Coefficient Standard
Error
T-Ratio
Constant 10.4599 0.4394 23.8078
log L 1.1930 0.0954 12.5063
log K 0 .0226 0.0192 1.1813
R-squared 0.9632
F-statistic 87.2771
DW statistic 1.9732
Result®: log = 10.460 + 1.193 log L + 0.023 log K
(23.808) (12. 506) (1.181)
a : figures in parentheses are t-values.
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Table 6.7
Estimation of Cobb-Douglas Production Function 
In Intensive Form 
(Capital input = capital expenditure
Equation: log Y^/L = T + (1-a) log K/L
where: = sales; T = constant; L = labour variable (number 
employed) ; K = capital variable (capital expenditure*") .
No of observations: 14, from 1 to 14
Regressor Coefficient Standard
Error
T-Ratio
Constant 9.5249 0.2191 43.4809
log K/L 0.0455 0.0289 1.5772
R-squared 0.1717
F-statistic 2.4876
DW statistic 0.9070
Serial correlation
LM Version C H I - S Q (1) = 4.1900
F Version F(l, 10) = 4.6983
Functional Form
LM Version C H I - S Q (1) = 2.3773
F Version F(l, 10) = 2.2499
Normality C H I - S Q (2) = 0.7528
Heteroscedasticity
LM Version C H I - S Q (1) = 1.9131
F Version F(l, 12) = 1.8994
Results®: log Y^/L = 9.525 + 0.046 log K/L
(43.481) (1.577)
a: figures in parentheses are t-values.
b: a value of one (1) was assigned to three observations
for firms with no capital expenditure over the period.
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In specifying the modified production function, the 
quality variable was dropped; given the absence of a 
measure that might determine the quality of the 
establishments. In addition, based on data availability 
(in that a questionnaire response does not necessarily 
indicate a response to individual questions/variables), 
it was more feasible to estimate separate production 
functions as follows:
logO=r+alogL+jblogfC+clogM. . . (6.9)
logO=T+alogL+blogK+dloqS.. . (6.10) 
logO=T+alogI/+blogX+elogM!F. . . (6.11)
When equation 6.9 is estimated, the labour 
coefficient, while still the highest, declines somewhat; 
as marketing also exerts some influence on sales.
However, because of gaps in the data, this aspect could 
not be subjected to the more rigorous investigation of 
the MICROFIT programme. The SPSS calculation does 
suggest that one can be 95% certain that the labour 
parameter estimate of 0.8413 will lie between 0.469 and 
1 .2 , while the marketing budget coefficient estimated at 
0.3049 will lie between 0.0838 and 0.5259. The capital 
coefficient, estimated at 0.2847, should fall within 
wider limits of -0.4711 and 1.040 and is not likely to be 
significant (Table 6 .8 ).
Scale of operations is suggested as one of the 
variables which could be embodied in the residual or 
"coefficient of ignorance" denoted by the constant.
Indeed scale as depicted by the number of rooms was shown
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to be correlated with sales. An estimation of equation 
6 . 1 0  suggests that scale does have an impact on output. 
The labour input coefficient of 0.7976 is significant at 
the 5% level; while the scale coefficient of 0.58818, is 
significant at the 10% level. The capital coefficient is 
again not significant (Table 6.9).
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Table 6.8
Estimation of Modified Production Function 
Equation 6.9 
Sales As Output Variable
Equation: = TL I^&lyF
where: = sales; T = constant; L = labour input (adjusted 
labour v a r i a b l e ) ; K = capital input; M = marketing 
v a r i a b l e .
No of Observations: 9
R-Squared : 0.9944
Regressor Coefficient Standard 95% Confidence
Error Intervals
Constant 52.3652 38.0469 -45.4374 150.1679
L 0.8413 0.1447 0.4694 1. 213
L 0.2847 0.2940 - 0.4711 1.0407
S 0.3049 0.0860 0.0838 0.5259
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Table 6.9
Estimation of Modified Production Function Equation 6.10 (Labour input = adjusted labour variable) Sales As Output Variable
Equation: log = T + a log L + b log K i d  log S
where: = sales; T = constant; L = labour input (adjusted
labour variable); K = capital; S = scale variable.
No of observations: 17, from 1 to 17
Regressor Coefficient Standard
Error
T-Ratio
Constant 7.6730 1.2208 6.2852
log L 0.79767 0.20565 3.8788
log K 0.42045 0.37690 1.1155
log S 0.58818 0.30239 1.9451
R-squared 0.88698
F-statistic 34.0078
DW statistic 2.1948
Serial correlation
LM Version CHI-SQ(l) = 0.21903
F Version F(l, 12) = 0.15663
Functional Form
LM Version CHI-SQ(l) = 0.79533
F Version F(l, 12) = 0.58896
Normality CHI-SQ(2) = 0.04645
Heteroscedasticity
LM Version CHI-SQ(l) = 2.8863
F Version F (1, 15) - 3.0676
Results®: log Y^ = 7.630 + 0.798 L + 0.420 log K + 0.588 log S 
(6.285) (3.879) (1.116) (1.945)
a: figures in parentheses are t-values.
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The quality of the work force indicated by education 
and training levels has been cited as a significant input 
into the sources of growth (Denison, Jorgenson in 
Kendrick, 1987; ILO, 1989; Hornell, 1992; Watson, 1996). 
Thus the survey of hotels attempted to gather information 
on these aspects. The results of an exercise, which 
included in the production function an education variable 
(defined as the number of management personnel with 
tertiary education as a percentage of the number of
management persons in an establishment) , were
inconclusive. While equation 6.11 appears to provide a 
good fit for the data (indicated in a high R-squared), 
all coefficients lie within negative and positive 
confidence limits, suggesting that they may not be 
significant (Table 6.10).
Unfortunately, given the nature of the data, in that 
some observations had a zero value (that is, no
management persons in a particular establishment had a
tertiary education), a more rigorous (Microfit) 
investigation could not be undertaken. The results 
therefore remain inconclusive (A note on the differences 
in the results of the MICROFIT and SPSS programmes is 
contained in Appendix B).
The survey of hotel and other accommodation was 
conducted among three countries, two of which are 
regarded as more mature tourist destinations and the 
third, which is considered an emerging tourist location. 
In view of this differentiation, it was necessary to 
determine whether country differences affected the 
results. The Dummy Variable (DV) technique was used to 
indicate whether any distinctions could be observed in 
the data.
The procedure entailed assigning a value of 1 for 
establishments located in Barbados, 2 for those located 
in Dominica and 0 for those in Antigua. The results,
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which are set out in Table 6.11, indicate that country 
location does not have any statistically significant 
import for the results. This is indicated in the t- 
statistic associated with the Dummy Variable.
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Table 6.10
Estimation of Modified Production Function Equation 6.11 Sales As Output Variable
Equation: = Tl^K^MT
where: Yi = sales; T = constant; L =labour input 
(adjusted labour variable); K = capital input; MT 
^education variable.
No of Observations:
R-Squared : 0.8899
Regressor Coefficient Standard 95% Confidence
Error Intervals
Constant 194.688 1426.56397 -3178.6 3567.975
L 1.0296 0.59405 0.3750 2.434
K 0.2356 0.2356 1.1518 1. 623
MT 0.1414 0.7501 1.632 1. 915
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Table 6.11
Assessing Impact of Country Location on Production Function
Equation: log = T + a log L + b log K + g D 
where: = sales; T = constant; L = labour input 
(adjusted labour variable); K = capital; D(DV) = 0, if 
Antigua; 1, if Barbados; and 2, if Dominica.
No of observations: 11, from 1 to 17
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.9749 0.81971 7.2890
log L 1.1095 0.12562 8.8320
log K 0.42342 0.40574 1.0436
D -0.28062 0.23979 -1.1703
R-squared 0.8703
F-statistic 29.0761
DW statistic 2.5583
Serial correlation
LM Version CHI-SQ(l) = 1.6208
F Version F(l, 12) = 1.2647
Functional Form
LM Version CHI-SQ(l) = 0.25209
F Version F(l, 12) = 0.18062
Normality CHI-SQ(2) = 0.78350
Heteroscedasticity
LM Version CHI-SQ(l) = 2.8913
F Version F (1, 15) = 3.0740
Results®: log Yi = 5.975 + 1.110 log L + 0.423 log K -0.281 D 
(7.289) (8.832) (1.044) (-1.170)
a; figures in parentheses are t-values
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6.1.2 Value Added As Output Indicator
In the case of value added used as the output 
variable, the criteria used in specifying the model were 
the theoretical arguments (chapters 1 and 3), the 
correlations and data availability. The model consists 
of the Cobb-Douglas production function and equations 6.9 
and 6 .1 0 .
With regard to the estimation of the Cobb-Douglas 
function, the results show that the labour input 
coefficient is highly significant, in contrast to the 
capital variable estimate, depicted by depreciation 
rates. In this case, the capital input estimate is 
negative. Apart from this discrepancy, the results are 
in order, as shown in Table 6.12. The substitution of 
the number employed as the labour input, however, 
produces a positive capital variable (Table 6.13).
The introduction of an alternative capital input 
measure, capital expenditure, also indicates a positive 
sign. However, the estimate is not statistically 
significant (tables 6.14 and 6.15).
The estimation of the equation in its intensive form 
also shows the capital variable to be positively linked 
to output. As in the above, it is not statistically 
significant. Moreover the R-squared is very poor (Table 
6.16) .
When the marketing budget is added to the production 
function (equation 6.9), the labour coefficient, 
estimated at 0.5289, is certain to fall within the values 
of 0.220 and 0.8377. Similarly, the marketing budget 
parameter, estimated at 0.4598, is sure to lie within the 
range of 0.2915 and 0.6282. This suggests that these two 
variables are significant. By contrast, the capital
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coefficient lies within a much broader band and is not 
likely to be significant (Table 6.17). Unfortunately, 
the gaps in the data prevent a more definitive test.
181
Chaptex 6: Pxodact±-v±ty Analysis, Hotel and Othex Aaaommoda.t±on
Table 6.12
Estimation of Cobb-Douglas Production FunctionEquation 6.2 Value Added As Output Variable
Equation: log ^ log T + a log L + b log K 
where: Yg = value added; T = constant; L = labour 
variable (adjusted labour variable); K = capital 
variable (depreciation rates).
No. of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.3392 0.77468 6.8921
log L 1.3488 0,14987 8.999
log K - 0.00256 0,41623 - 0.00613
R-squared 0.89612
F-statistic 43.1323
DW statistic 1.7015
Serial correlation
LM Version CHI-SQ(l) = 0.013668
F Version F(l, 9) = 0.009472
Functional Form
LM Version CHI-SQ(l) = 0,001119
F Version F(l, 9) = 0,7753E-3
Normality CHI-SQ(2) = 1.0405
Heteroscedasticity
LM Version CHI-SQ(l) = 1.1604
F Version F (1, 11) = 1,0781
Results^: log Yg = 5.339 + 1,349 log L -0.003 log K
(6.892) (8.999) (-0,006)
a; figures in parentheses are t-values.
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Table 6.13
Estimation of Cobb-Douglas Production FunctionEquation 6,2 Value Added As Output Variable
Equation: log ^ log T + a log L + b log K 
where: Yg = value added; T = constant; L = labour 
variable (number employed); K = capital variable 
(depreciation rates),
No. of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant 9.6518 1.5175 6.3605
log L 1.2274 0.2143 5,7267
log K 0.0167 0.6091 0.0274
R-squared 0.7791
F-statistic 17.6361
DW statistic 1,4307
Serial correlation
LM Version CHI-SQ(l) = ,0 .5880
F Version F(l, 9) = 0.4264
Functional Form
LM Version CHI-SQ(l) = 0,4310
F Version F (1, 9) = 0.2984
Normality CHI-SQ(2) = 1.9158
Heteroscedasticity
LM Version CHI-SQ(l) = 0,9444
F Version F (1, 11) = 0.8617
Results®: log Yg = 9.652 + 1.227 log L + 0.017 log K
(6.361) (5.727) (0,027)
a; figures in parentheses are t-values.
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Table 6.14
Estimation of Cobb-Douglas Production Function
Equation 6.2 
Value Added As Output Variable
Equation: log Y2 = T + a log L + b log K 
where: Yg = value added; T = constant; L = labour 
variable (adjusted labour variable); K = capital 
variable (capital expenditure).
No. of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant 5,2967 0.2034 26,042
log L 1.3230 0.1661 7.9676
log K 0.0123 0.0394 0.3123
R-squared 0.8971
F-statistic 43.6019
DW statistic 1.7285
Serial correlation
LM Version CHI-SQ(l) = 0.0058
F Version F(l, 9) = 0.0040
Functional Form
LM Version CHI-SQ(l) = 0,0209
F Version F(l, 9) = 0,0145
Normality CHI-SQ(2) = 1,1743
Heteroscedasticity
LM Version CHI-SQ(l) - 1,3356
F Version F (1, 11) = 1.2595
Results®: log Yg = 5.297 + 1.323 log L + 0.012 log K
(26.041) (7.968) (0.312)
a; figures in parentheses are t-values.
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Table 6.15
Estimation of Cobb-Douglas Production Function
Equation 6.2 
Value Added As Output Variable
Equation: log Y2 == T + a log L + b log K 
where: Yg = value added; T = constant; L = labour 
variable (number employed); K = capital variable 
(capital expenditure),
No. of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant 8.0638 1.3050 6.1794
log L 0.9644 0.2595 3.7164
log K 0.1639 0 . 1 1 1 2 1.4749
R-squared 0.8186
F-statistic 22.558
DW statistic 1.2399
Serial correlation
LM Version CHI-SQ(l) = 1.7298
F Version F(l, 9) = 1.3814
Functional Form
LM Version CHI-SQ(l) = 0.0475
F Version F(l, 9) = 0.0330
Normality CHI-SQ(2) = 1.9826
Heteroscedasticity
LM Version CHI-SQ(l) = 2.0700
F Version F (1, 11) = 2.0700
Results®: log Yg = 8.064 + 0.964 log L + 0.164 log K
(6.179) (3.716) (1.475)
a: figures in parentheses are t-values.
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Table 6.16
Estimation of Cobb-Douglas Production Function 
In Intensive Form 
Value Added As Output Variable
Equation: log Yg/I, = T f (1-a) log K/h 
where: Yg = value added; T = constant; L = labour 
variable (number employed); K = capital variable 
(capital expenditure).
No. of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant 8.6944 0.4424 19.6522
log K/L 0.0272 0.0563 0.4826
R-squared 0.0207
F-statistic 0.2329
DW statistic 1.2470
Serial correlation
LM Version CHI-SQ(l) = 2.686
F Version F(l, 10) = 1.0813
Functional Form
LM Version CHI-SQ(l) = 7.1614
F Version F(l, 10) = 12.2657
Normality CHI-SQ(2) = 0.6930
Heteroscedasticity
LM Version CHI-SQ(l) = 0.0698
F Version F (1, 11) = 0.0593
Results®: log Yg = 8.694 + 0,027 log K/L
(19.652) (0.483)
a; figures in parentheses are t-values.
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Table 6.17
Estimation of Modified Production Function 
Equation 6.9 
Value Added As Output Variable
Equation: Yg
where: Yg - value-added; T = constant; L = labour 
input (adjusted labour variable); K = capital input 
(depreciation rates); M =itiarketing variable.
No of Observations:
R-Squared : 0. 88813
Regressor Coefficient Standard 95% Confidence
Error Intervals
Constant 36.47276 18.158027 -13.94200 86.88754
L 0.528938 0.111231 0.22011 0.83777
K 0.392218 0.190957 -0.13796 0.92239
M 0.459866 0.060636 0.29151 0.62822
187
Chapter 6: Prodaativity Analysis, Hotel and Other Accomxaodation
The estimation of equation 6.10, which introduces 
the scale variable, indicates that scale is not a 
significant variable, when used alongside the adjusted 
labour variable. It will be observed from Table 6.18 
that the scale variable coefficient at 0.036 is not 
significant at the 5% or 10% level. The use of the 
number of persons employed as the labour input indicator, 
while serving to increase the size of the scale variable, 
.does not produce a statistically significant result 
(Table 6.19).
188
Chapter 6: Prodaatxvxty Analysis, Hotel and Other Accommodation
Table 6.18
Estimation of Modified Production Function Equation 6.10 Value Added As Output Variable
Equation; log Y2 = T + a log L + b log K + d log S 
where: Yg =value-added; T = constant; L = labour 
variable (adjusted labour variable); K = capital 
variable; S = scale variable.
No of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.4600 1.5737 3.4696
log L 1.3278 0.28202 4.7082
log K 0.00215 0.44166 .00487
log S 0.03636 0.40502
.089775
R-squared 0.89621
F-statistic 25.9052
DW statistic 1.7167
Serial correlation
LM Version CHI-SQ(l) = 0.0073914
F Version F (1, 8 ) = 0.00455
Functional Form
LM Version CHI-SQ(l) = 0.00759
F Version F (1, 8 ) = 0,00467
Normality CHI-SQ(2) = 1.0717
Heteroscedasticity
LM Version CHI-SQ(l) = 1.1906
F Version F (1, 11) = 1.1090
Results®: log Yg = 5.450 + 1.328 log L + .0022 log K + .0364 log 
S (3.47) (4.708) (.005) (.090)
a: figures in parentheses are t-values
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Table 6.19Estimation of Modified Production Function Equation 6.10 (Labour input = number employed)
Equation: log Y2 = T + a log L + b log K + d log S 
where: Yg =value-added; T = constant; L = labour 
variable;
K = capital variable; S = scale variable.
No of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant 10.4534 0.6591 6.3007
log L 0.9335 0.3364 2.7748
log K 0.0862 0.6044 0.1425
log S 0.5536 0.4926 1.1238
R-squared 0.8063
F-statistic 12.4874
DW statistic 1.7455
Serial correlation
LM Version CHI-SQ(l) = 0.0173
F Version F (1, 8 ) = 0.0107
Functional Form
LM Version CHI-SQ(l) = 0.0738
F Version F (1, 8 ) = 0.0455
Normality CHI-SQ(2) = 0.5657
Heteroscedasticity
LM Version CHI-SQ(l) = 1.9102
F Version F (1, 11) = 1.8947
Results®: log Yg = 10.453 + 0.934 log L + 0.086 log K + 0.554 
logs
(6.301) (2.775) (0.143) (1.124)
a: figures in parentheses are t-values.
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6.1.3 Guest Nights As Output Indicator
Based on the approach adopted in the above, in the 
case of guest nights substituted as the output indicator, 
the model incorporates equations 6.2 and 6.9. As in the 
case of sales and value added, substituting guest nights 
as the output variable in the Cobb-Douglas production 
function produces a much stronger labour coefficient than 
is the case with the capital variable. The labour 
coefficient, valued at 0.666, is significant at the 5% 
level, while the other is not. It is noticeable, 
however, that this function does not provide as good a 
fit for the data as in the case of sales or value added 
used as the output variable; illustrated in the lower R- 
squared. Nonetheless, all other diagnostic statistics 
are favourable (Table 6.20).
The above results (Table 6.20) were based on the use 
of the composite labour index as the labour input. It 
will be observed, however, that replacing the latter by 
the number of persons employed has the effect of 
improving the results. This is evidenced in a higher R- 
squared and t-statistics. The labour coefficient has 
also increased; but, again the capital parameter estimate 
is not significant (Table 6.21).
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Table 6.20
Estimation of Modified Production Function Equation 6.2 Guest Nights as Output Variable
Equation: log = T + a log L + h log K 
where: Y3 = guest-nights; T = constant; L = labour 
variable (adjusted labour variable); K = capital 
variable (depreciation rates).
No of observations: 15, from 1 to 15
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.1719 0.90969 3.4868
log L 0.66604 0.14364 4.6368
log K -0.25745 0.47813 -0.53846
R-squared 0.64186
F-statistic 10.7531
DW statistic 2.0678
Serial correlation
LM Version CHI-SQ(l) = 0.12588
F Version F (1, 11) = 0.09309
Functional Form
LM Version CHI-SQ(l) = 1.9211
F Version F (1, 11) = 1.6158
Normality CHI-SQ(2) = 0.97852
Heteroscedasticity
LM Version CHI-SQ(l) = 3.1861
F Version F (1, 13) = 3.5059
Results®: log Y3 = 3.179 + 0.666 log L -0.257 log K
(3.487) (4.637) (-0.538)
a: figures in parentheses are t-values.
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Table 6.21
Estimation of Cobb-Douglas Production FunctionEquation 6.2 (Labour input = number employed)
Equation; log = T + a log L + b log K
where: Y3 = guest nights; T = constant; L = labour
variable (labour variable); K = capital variable.
No of observations: 15, from 1 to 15
Regressor Coefficient Standard
Error
T-Ratio
Constant 6.0795 0.89353 6.8039
log L 0.82534 0.12879 6.4085
log K -0.32946 0.38075 -0.86531
R-squared 0.77392
F-statistic 20.5396
DW statistic 2.0956
Serial correlation
LM Version CHI-SQ(l) = 0.15103
F Version F (1, 11) = 0.11188
Functional Form
LM Version CHI-SQ(l) 
= 0.49837
F Version F (1, 11) = 0.37803
Normality CHI-SQ(2) = 1.3357
Heteroscedasticity
LM Version CHI-SQ(l) = 2.6434
F Version F (1, 13) = 2.7811
Results®: log Y 3 = 6.080 + 0.825 log L -0.329 log K
(6.804) (6.409) (-0.865)
a: figures in parentheses are t-values.
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The function was modified by adding the marketing 
budget as an independent variable (equation 6.9). The 
effect of this modification was to increase the labour 
parameter estimate to 1.035, with 95% certainty that it 
would fall within the bounds of 0.079 and 1.995. The 
marketing budget coefficient, estimated at 0.3358, is 
predicted to fall within negative and positive limits, 
suggesting that it may not be significant (Table 6.22). 
However, for reasons already advanced, it is not possible 
to subject this variable to more precise investigation.
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Table 6.22
Estimation of Modified Production Function Equation 6.4 Guest Nights As Output Variable
Equation: = TL^K^M=
where: Y3 = guest nights; T = constant; L = labour 
variable (adjusted labour variable); K = capital 
variable; M = marketing variable.
No of Observations: 8
R-Squared : 0.9678
Regressor Coefficient Standard 96% Confidence
Error Interval
Constant 2.8316 5. 98015 -13.7719 19.43516
L 1.0357 0.34338 0.0769 1.99458
K -1.636 0.66913 - 3.4938 0.22175
M 0.3358 0.13826 - 0.0480 0.71970
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6.2 GAINS SHARING DATA SET, BARBADOS
This section of the study examines the data set 
utilised in deriving the Barbados Hotel and Tourism 
Association (BHTA)-Barbados Workers' Union (BWU) 
productivity gains sharing formula. The BHTA membership 
consists of approximately sixty establishments. The data 
provided covers 41 (69%) members.
Based on the available data, the variables which 
suggest themselves as output indicators are sales and 
room-nights. Labour-hours and depreciation rates were 
selected as the independent variables. The 
unavailability of capital expenditure ruled out the 
possibility of using an alternative capital input 
variable. Since individual depreciation rates were not 
available, rates applicable to categories of hotels were 
calculated (Source: Barbados Statistical Services).
Bivariate correlations showed sales to be strongly 
correlated with labour hours (0.9615) and to a lesser 
extent, with the number of persons employed (0.8159) and 
with the room-rate charged (0.7617). Room nights was 
positively correlated with labour hours (0.6740) and the 
number of persons employed (0.67610), but negatively 
associated with the room rate charged (-0.4288).
These correlation results assisted the specification 
of the model. In this aspect of the study, it was 
possible to include a quality variable, given that 
establishments within the Barbados Hotel and Tourism 
Authority are classified into "luxury", "A class" and 
"Apartments, B class and allied". This study groups the 
establishments into luxury and non-luxury entities, for 
purposes of assessing the impact of quality on the 
results.
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6.2.1 Sales As Output Variable
Following the approach taken so far, the model is 
based on the Cobb-Douglas production function and the 
relevant modified function. It incorporates equations
6 . 2  and 6 .1 2 .
logO=T+alogL+blogK........ (6.2)
logO-T+alogL+blogK+flogQ...(6.12)
With sales used as the output variable, the labour 
coefficient estimated at 1.0672 is highly significant.
The capital coefficient, with a value of -0.27318, is not 
significant. The R-squared suggests that the production 
function provides a good fit for the data. Moreover, all 
diagnostic statistics are in order (Table 6.23).
As in the case of the Hotel and other Accommodation 
survey, the exogeneity of the regressors was tested using 
the Wu-Hausman statistic. This was carried out in order 
to treat the simultaneity problem. As indicated in 
Table 6.24 which presents the results of the variable 
addition test, the F-statistic as well as the Lagrange 
Multiplier and the Likelihood Ratio statistics indicate 
favourable results.
The Klein-Desai method (equation 6.7) of estimating 
the exponents was used as an alternative technique. In 
this case, a was estimated at 0.47; supporting the result 
obtained in the survey of accommodation and suggesting 
that this technique leads to a downward bias in the 
labour exponent. Based as it is on the wages and salary 
bill as a ratio of total sales, it may suggest that there 
are significant components that are not specified in the 
relationship.
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Table 6.23
Estimation of Cobb-Douglas Production FunctionEquation 6.2 Sales As Output Variable
Equation: log = T + a log L + b log K 
where: =sales; T = constant; L = labour variable 
(man-hours); K = capital variable (depreciation rates).
No of observations: 41, from 1 to 41
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.6329 1.2199 2.9781
log L 1,0672 0.070455 15.1478
log K - 0.27318 0.53114 - 0.51433
R-squared 0.9444
F-statistic 322.9211
DW statistic 2.3967
Serial correlation
LM Version CHI-SQ(l) = 1.9065-
F Version F (1, 37) = 1.8044
Functional Form
LM Version CHI-SQ(l) = 0.18078
F Version F (1, 37) = 0.16386
Normality CHI-SQ(2) = 0.81860
Heteroscedasticity
LM Version CHI-SQ(l) = 0.22328
F Version F (1, 39) = 0.21356
Results®: log Y^  = 3.633 + 1.067 log L -0.273 log K
(2.978) (15.148) (-0.514)
a: figures in parentheses are t-values.
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Table 6.24
Exogeneity Test/ Variable Addition Test
Equation: log Yj = T + a log L + b log K + c log RL -f- d log RK where Yj = sales; T = constant; L = labour; K = capital;RL = residual, labour variable; RK = residual, capital variable.
No of observations: 39, from 1 to 39
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.3088 2.8091 1.8898
log L 0.9944 0.1188 8.3709
log K -1.0727 1.3687 -0.7838
RL -0.0751 0.1347 -0.5574
RK 0.4569 1.1982 0.3814
Joint test of zero restrictions on the coefficients of 
additional variables;
Lagrange Multiplier CHI-SQ(2) = 0.4707
Likelihood Ratio Statistic CHI-SQ(2) = 0.4735
F-Statistic F(2, 34)= 0.2077
Instruments : 
scale for labour variable
quality for capital 
variable
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The study attempted to control for quality by 
separating luxury hotels from the others and running two 
sets of calculations. In the case of the luxury hotels 
(observations 1 to 17), the Cobb-Douglas production 
function could not be executed. When however the capital 
input variable was dropped, the run was successfully 
concluded. As seen in Table 6.25, the labour coefficient 
of 1.0590 was significant and all diagnostic tests 
produced satisfactory results.
It will be recalled that in the absence of 
individual depreciation figures, average rates for 
particular categories of hotels were utilised. The lack 
of variable rates was especially pronounced among the 
luxury hotels, and could have been responsible for the 
non-execution of the regression. Estimates of 
depreciation rates were assigned, based on the varied 
rates observed for all classes of hotels. This produced 
a result. Again, however, the capital parameter estimate 
was not significant (Table 6.26). This conforms to the 
trend, exhibited in the analysis, that capital services 
do not exert significant impact on output in the 
accommodation sector.
An investigation of the Cobb-Douglas production 
function in relation to the non-luxury class hotels of 
the Barbados Hotel and Tourism Association produces a 
labour parameter estimate of 0.9974, which is highly 
significant (Table 6.27). By contrast, the capital 
coefficient is negative and not significant. A 
comparison of the two groups of hotels indicates a higher 
labour input coefficient in the case of luxury hotels. 
However, the possibility that this might be an indication 
of the higher labour intensity of the luxury class 
hotels, based on their tendency to offer more services 
than do the non-luxury, was not supported by a
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significance test.
The test revolved around the null hypothesis that 
the labour variable estimate in the luxury class hotels 
is not significantly different from that obtained for the 
non-luxury class. With a 95% confidence interval, it was 
shown that the non-luxury class labour variable 
coefficient {a^) lies within the confidence intervals 
computed for that of the luxury class. The intervals are 
computed as follows:
= 1.0603
= 0.9974
T.025 = 2 . 131 (DF = 15) 
ai is within +/- 2.131 (SE) 
ai is- within 1.0603 +/- 2.131 (.11877) 
i.e. within 0.8072 & 1.3134
where :
= labour variable coefficient, luxury 
hotels
a^j- = labour variable coefficient, non­
luxury hotels 
SE = standard error 
DF = degrees of freedom
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Table 6.25
Estimation of Production Function With Capital Variable Excluded Luxury Hotels
Equation; log = T + a log L
where: =sales; T = constant; L = labour variable 
(man-hours).
No of observations: 17, from 1 to 17
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.2910 0.60621 5.4287
log L 1.0590 0.11440 9.2498
R-squared 0.85083
F-statistic 85.5580
DW statistic 2.5424
Serial correlation
LM Version CHI-SQ(l) = 2.0989
F Version F (1, 14) = 1.9720
Functional Form
LM Version CHI-SQ(l) = 2.0710
F Version F (1, 14) = 1.9421
Normality CHI-SQ(2) = 0.43599
Heteroscedasticity
LM Version CHI-SQ(l) = 0.76856
F Version F (1, 15) = 0.71025
Results®: log Y^  = 3.291 + 1.059 log L
(5.429) (9.250)
a: figures in parentheses are t-values.
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Table 6.26
Estimation of Cobb-Douglas Production FunctionLuxury Hotels (Depreciation Rates Assigned)
Equation: log Yj = T + a log L + b log K 
where: =sales; T = constant; L = labour variable 
(man-hours); K = capital variable.
No of observations: 17, from 1 to 17
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.2468 0.69356 4.6814
log L 1.0603 0.11877 8.9275
log K 0.02467 0.16574 0,14886
R-squared 0.85107
F-statistic 40.0013
DW statistic 2.5084
Serial correlation
LM Version CHI-SQ(l) = 1.9489
F Version F (1, 13) = 1.6833
Functional Form
LM Version CHI-SQ(l) = 2.2009
F Version F (1, 13) = 1.9333
Normality CHI-SQ(2) = 0.37272
Heteroscedasticity
LM Version CHI-SQ(l) = 0.88268
F Version F (1, 15) = 0.82148
Results®: log Y^  = 3.247 + 1.060 log L + 0.025 log K
(4.681) (8.928) (0.149)
a: figures in parentheses are t-values.
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Table 6.27
Estimation of Cobb-Douglas Production FunctionEquation 6.2 Non-Luxury Hotels
Equation; log = T + a log L + b log K 
where: =sales; T = constant; L = labour variable 
(man-hours); K = capital variable.
No of observations: 24, from 18 to 41
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.8569 1.4668 2 . 6295
log L 0.9974 0,09707 10.2751
log K -0.2789 0.61889 -0.4506
R-squared 0.93019
F-statistic 139.9034
DW statistic 2.1565
Serial correlation
LM Version CHI-SQ(l) = 0.71060
F Version F (1, 20) = 0.61023
Functional Form
LM Version CHI-SQ(l) = 0.57204
F Version F (1, 20) = 0.48834
Normality CHI-SQ(2) = 1.1159
Heteroscedasticity
LM Version CHI-SQ(l) = 0.10003
F Version F (1, 22) = 0.092075
Results®: log Y^  = 3,857 + 0.997 log L - 0.279 log K
(2.630) (10.275) (-0.451)
a: figures in parentheses are t-values.
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In order to compensate for any biases that may have 
been introduced through the assignment of depreciation 
rates to the luxury class establishments, the study 
employed two other techniques for investigating the 
impact of quality on output. One method utilises price 
as a quality indicator, since it tends to differentiate 
categories of hotels. The literature has tended to link 
price to quality differentials/changes in output. Jerome 
Mark for instance has advised on the need to adjust 
output for quality changes, although advocating the use 
of producer labour costs, in preference to "the usual 
concept of quality change associated with consumer price 
measurements" (Mark, 1982, p.4). Zvi Griliches has also 
noted that R & D ideas and information could erroneously 
be calculated in productivity increases if official input 
price indexes do not adjust for such quality changes. He 
notes further that in principle " a complete hedonic 
calculation would produce the right prices in the right 
industry and would allow us to attribute productivity 
growth where it actually occurred" (Griliches, 1992 p.
30) .
Thirlwall (1994), like Griliches, has recommended 
hedonic pricing; advocating it as a means of producing 
estimates of the contribution of differences in the 
environment to property prices. He however notes the 
difficulties of utilising this methodology, because of 
market imperfections and the large volume of data 
required.
Alpert (1986), in discussing the changing structure 
of the restaurant industry, notes that while segments 
reacted to the rising costs by introducing fast food, 
self-service type operations, others (usually the high- 
priced ones) emphasised their staff's culinary 
capabilities and high quality of food service and raised 
their menu prices. Implicit here is the suggestion that
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higher price is synonymous with quality.
This analogy can be applied to the hotel industry 
which is characterised by different types of 
products/levels of service. Thus average room-rate 
charged by hotels was included in the production 
function. The results (Table 6.28) indicate that the 
labour coefficient, reduced to 0.9295, is highly 
significant; the capital coefficient is again not 
significant; and the price/quality parameter estimate of 
0.31777 is significant. Moreover the R-squared (0.96418) 
suggests that the equation provides a good fit for the 
data. In addition all diagnostic tests have produced 
satisfactory results.
Alternatively, the Dummy Variable (D) method was 
used to determine whether quality/class of establishment 
impacted on output. In this procedure, D takes on a 
value of 1, if luxury hotels and 0, otherwise. The 
results indicate that a movement from non-luxury class to 
luxury accommodation impacts favourably on output, 
defined as sales. Such a shift induces a 22% increase in 
output. This result is significant at the 10% level 
(Table 6.29).
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Table 6.28
Estimation of Modified Production Function Equation 6.11 Sales As Output Variable
Equation; log = T + a log L + h log K + e log Q 
where: =sales; T = constant; L = labour variable 
(man-hours); K = capital variable; Q = quality/price 
variable,
No of observations: 41, from 1 to 41
Regressor Coefficient Standard
Error
T-Ratio
Constant 4.8995 1.0314 4.7504
log L 0.92951 0.064931 14.3154
log K -0.30234 0.43221 -0.6995
log Q 0.3177 0.07035 4.5166
R-squared 0.96418
F-statistic 331.9879
D.W. statistic 2.2942
Serial correlation
LM Version CHI-SQ(l) = 1.0041
F Version F (1, 36) = 0,90378
Functional Form
LM Version CHI-SQ(l) = 0.01604
F Version F (1, 36) = 0.01409
Normality CHI-SQ(2) = 0.18488
Heteroscedasticity
LM Version CHI-SQ(l) = 0.00959
F Version F (1, 39) = 0 .00959
Results®: log = 4.900 + 0.930 log L - 0.302 log K + 0.318 log 
Q (4.750) (14.315) (-0.700) (4.517)
a: figures in parentheses are t-values.
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Table 6.29Estimation of Modified Production Function Equation 6.11 Dummy Variable As Quality Indicator
Equation: log = T + a log L + b log K + e D 
where: =sales; T = constant; L = labour variable; 
K = capital variable; D (DV) =1, if luxury & 0, if 
other.
No of observations: 41, from 1 to 41
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.5586 1.1857 3.0013
log L 1 . 0 2 0 2 0.073206 13.9365
log K -0.16643 0.51931 - .32048
D 0.21984 0.12153 1.8089
R-squared 0.94895
F-statistic 229.2426
DW statistic 2.4797
Serial correlation
LM Version CHI-SQ(l) = 3.2638
F Version F (1, 36) = 3.1137
Functional Form
LM Version CHI-SQ(l) = 0.00159
F Version F (1, 36) = 0.00139
Normality CHI-SQ(2) = 0.41246
Heteroscedasticity
LM Version CHI-SQ(l) = 0.54432
F Version F (1, 39) = 0.52473
Results®: log = 3.559 + 1.020 log L - 0.166 log K + 0.220 D 
(3.001) (13.937) (-0.320) (1.809)
a; figures in parentheses are t-values.
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6.2.2 Room Nights As Output Variable
This section estimates equations 6.2 and 6.11, using 
room nights as the output variable. The model is based on 
the Cobb-Douglas production function and a modified 
function, in which the quality variable is introduced.
In estimating the Cobb-Douglas function (equation 6.2), 
it was observed that room nights did not provide as good 
a fit for the data as did sales. This is indicated in 
the low relatively low R-squared (0.5830). However, the 
labour coefficient, which is valued at 0.6692 is again 
significant at the 5% level. The capital services 
coefficient (0.8286), while positive, is not significant. 
All diagnostic statistics are in order (Table 6.30).
A price variable (room-rate) was added to the 
function as a quality indicator. This resulted in a 
significant improvement in the R-squared (0.7351). The 
labour coefficient (0.9255) is significant at the 5% 
level, while the capital coefficient (0.8829) is not. 
However, the room-rate coefficient (-0.5913) carries an 
inverse relationship with room nights (that is, if the 
rate decreases, room nights increase). Moreover, this 
parameter estimate is statistically significant (Table 
6.31). These results suggest that the room nights 
indicator is more valuable in estimating a demand as 
opposed to a production function.
A Dummy Variable was used as an indicator of 
quality. Its coefficient, which was significant at the 
5% level, carried a negative sign; suggesting that a 
movement from non-luxury to luxury accommodation leads to 
a decrease in room-nights. This seems to indicate that 
in the non-luxury hotels more emphasis is placed on 
reducing prices in order to fill rooms. It also 
emphasises the place of room-nights in a demand function 
(Table 6.32).
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Table 6.30
Estimation of Cobb-Douglas Production FunctionEquation 6.2 Room Nights As Output Variable
Equation: log Y4 = T + a log L -h b log K
where: Y4 = room nights; T = constant; L = labour
variable (man-hours); K = capital variable.
No of observations: 41, from 1 to 41
Regressor Coefficient Standard
Error
T-Ratio
Constant -1.9470 2.2744 -0.85604
log L 0.6692 0.13136 5.0944
log K 0.8286 0.99032 0.83673
R-squared 0.58301
F-statistic 26.5652
DW statistic 1.4804
Serial correlation
LM Version CHI-SQ(l) = 2.5831
F Version F (1, 37) = 2.4878
Functional Form
LM Version CHI-SQ(l) = 0.11204
F Version F (1, 37) = 0.10138
Normality CHI-SQ(2) = 0.98136
Heteroscedasticity
LM Version CHI-SQ(l) = 0.34193
F Version F (1, 39) = 0.32799
Results®: log Y 4 = -1.947 + 0.669 log L + 0.829 log K
(-0.856) (5.094) (0.837)
a: figures in parentheses are t-values.
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Table 6.31
Estimation of Modified Production Function Equation 6.11 Room-nights as Output Variable
Equation: log Y4 = T + a log L + b log K + f Q 
where: Y4 = room nights; T = constant; L = labour 
variable;
K = capital variable; Q = quality/price variable.
No of observations: 41, from 1 to 41
Regressor Coefficient Standard
Error
T-Ratio
Constant -4.3038 1.9253 -2.2354
log L 0.9255 0 . 1 2 1 2 7.6357
log K 0.8829 0.8068 1.0943
log Q -0.5913 0.1313 -4.5020
R-squared 0.73509
F-statistic 33.4464
DW statistic 2.3330
Serial correlation
LM Version CHI-SQ(l) = 1.4492
F Version F (1, 36) = 1.3191
Functional Form
LM Version CHI-SQ(l) = 1.6697
F Version F (1, 36) = 1.5283
Normality CHI-SQ(2) = 1.1644
Heteroscedasticity
LM Version CHI-SQ(l) = 0.25130
F Version F (1, 39) = 0.24052
Results®: log Y4 = -4.304 + 0.925 log L + 0.883 log K -0.591 log 
Q (-2.235) (7.636) (1.094) (-4.502)
a: figures in parentheses are t-values.
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Table 6.32
Estimation of Modified Production Function Equation 6.11 Room-Nights As Output Variable
Equation: log = T + a log L + b log K + f D 
where: Y4 = room nights; T = constant; L = labour 
variable;
K = capital variable; D (DV) = 1, if luxury & 0, if 
other.
No of observations: 41, from 1 to 41
Regressor Coefficient Standard
Error
T-Ratio
Constant -1.7472 2.1025 -0.83101
log L 0.79559 0.12982 6.1286
log K 0.54162 0.92089 0.5882
D -0.59105 0.21552 -2.7425
R-squared 0.65346
F-statistic 23.2565
DW statistic 1.7848
Serial correlation
LM Version CHI-SQ(l) = 0.29390
F Version F (1, 36) = 0.25992
Functional Form
LM Version CHI-SQ(l) = 0.72462
F Version F (1, 36) = 0.64770
Normality CHI-SQ(2) = 9.1464
Heteroscedasticity
LM Version CHI-SQ(l) = 0.41816
F Version F (1, 39) = 0.40186
Results®: log Y4 = -1.747 + 0.796 log L + 0.542 log K - 0.591 D
(-0.831) (6.129) (0.588) (-2.743)
a: figures in parentheses are t-values.
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6.3 CONCLUSIONS
The unconstrained Cobb-Douglas production function 
usually indicates whether an industry is characterised by 
constant, increasing, or decreasing returns to scale; 
based on the sum of the coefficients a and b. A value of 
1 denotes constant returns, while greater than 1  
indicates increasing returns and less than 1  represents a 
case of decreasing returns. An examination of the 
results obtained in this study indicates that the two 
data sets indicate different trends. In most cases, the 
production functions developed from the Survey of Hotels 
and other Accommodation indicate constant to increasing 
returns, while those derived from the Gains Sharing data 
are suggestive of decreasing returns. This could be 
explained by the different data coverage, in that the 
former covers three countries, while the latter covers 
one. In particular the Survey data includes an emerging 
tourist destination (Dominica), while the Gains Sharing 
data covers Barbados, which can be considered a mature 
tourist destination. Antigua, the other territory 
covered by the Survey of Hotels and other Accommodation, 
can be said to have a well established sector. However, 
it is noticeable that when the Barbadian luxury hotels 
and others are separately analysed, the former exhibit 
increasing returns, while the latter show decreasing 
returns.
The main finding which emerges from this study of 
the hotel and other accommodation sub-sector is the 
relatively strong impact that the labour input variable 
exerts on output. This could be explained in terms of 
the highly labour intensive nature of the sector and 
the quasi-fixed nature of capital. It also tends to
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support the view that productivity in tourism enterprises 
revolves largely around labour productivity issues. The 
implications of this finding will be examined in Chapter 
1 1  which considers the factors influencing productivity.
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CHAPTER 7: THE RESTAURANT SECTOR, BARBADOS
This chapter presents a synopsis of the restaurant 
sub-sector, Barbados, based on a survey conducted in 1995. 
Alongside the accommodation sub-sector, the restaurant 
industry is considered as one of the pivotal components of 
the tourism sector. More so than the former, however, the 
restaurant industry within Caribbean economies constitutes 
an under-studied area. As a result, there is little or no 
data on which to base a study of productivity in the 
industry. It was therefore known from the outset that such 
information would have to have been collected by means of 
a survey.
7.1 SAMPLING DISTRIBUTION
A questionnaire was administered among a sample of 
restaurants, chosen from Barbados's main tourist regions: 
the St. James Coast and the Christ Church-St Lawrence Gap 
districts. It was felt that little purpose would have been 
served by adopting a strictly random sample of the 
totality of restaurants, some of which are scattered in 
areas not linked with the tourist population. However, 
once the locations had been selected, restaurants were 
chosen on a random sample basis. The Barbados Telephone 
and Fax Directory was used as the sample frame. A sample 
of thirty restaurants was selected, representing 38% of the 
restaurants situated in those areas. Twelve questionnaires 
were completed, indicating a 40% response rate. As in the 
case of the survey of hotel and other accommodation, they 
varied in terms of the state of completeness.
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7.2 DESCRIPTION
The restaurants responding to the survey ranged in 
establishment dates from 1974 to 1994, most (8) having been 
set up during the period 1989 to 1994. Most (7) are 
locally owned, one is jointly owned by local and foreign 
concerns, while four are foreign owned. If these 
statistics are indicative of the restaurants catering to 
tourists, then 33% are 100% foreign owned. As might be 
expected of tourist establishments, the restaurants tend to 
be located within the hotel districts and at the seaside.
Most restaurants (7) can be described as restaurant and 
bar facilities. Again seven offer a full service, two 
buffets, two cafe service and one fast food. Based on the 
clientele served, one might draw the conclusion that these 
establishments might not have existed in the absence of a 
tourist sector. For while they do attract some local 
clientele, tourists account for from 50% to 93% of all 
customers, averaging 74% of the patrons (See Table 7.1).
Based on their offerings, the restaurants appear to be 
primarily dinner establishments, with all catering for 
dinner. However, 58% offer a luncheon service, while only 
one provides breakfast. The information supplied in this 
survey suggests that restaurants are operating below 
capacity levels. Average number served was calculated from 
peak and off-peak figures provided by the establishments. 
These were then used along with data on the number of 
covers (defined as the number of persons that can be served 
at a particular time) to determine capacity utilisation 
rates. These rates indicate that at lunch time, 
utilisation falls well below capacity in most cases. While 
there is some improvement in the ratio during dinner time, 
capacity remains under-utilised in most cases (See Table
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7.2 which indicates capacity, number actually served at 
dinner and lunch; and utilisation rates).
Capacity utilisation is an efficiency measure that has 
implications for productivity management. It is an 
indication of output sold in relation to potential output. 
Since output constitutes a component of productivity, it is 
expected that the relatively low utilisation rates will 
impact negatively on productivity. In this regard, some of 
the measures recommended by Jones and Lockwood for solving 
capacity utilisation problems in the hotel industry may be 
relevant. They include product modification, identifying 
alternative sources of demand, pricing discounts and 
promotion (Jones and Lockwood, 1989).
7.3 EMPLOYMENT
During 1995, employment in the restaurant sector 
ranged between 13 and 35 persons, averaging 22 persons per 
restaurant. Forty-two per cent of the establishments 
surveyed engaged part-time employees, ranging from two to 
ten persons. In addition, 50% of the establishments 
employed family labour mainly at the managerial level 
(Table 7.3). The year to year data provided on employment 
in the restaurant industry showed that employment remained 
stable for 63 to 78% of the time. In addition, in the 
cases where a change in employment occurred, it tended to 
be marked by a decline, albeit small. More stability was 
shown during the period 1993/1995 than in the case of the 
1992/1993.
The labour turnover rate is variable in the case of 
non-management staff, ranging from 0% to 65%. Management 
employment, on the other hand, appears to be quite stable, 
possibly being influenced by the reasonably high level 
(50%) of family-managed operations.
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With regard to the gender structure of management 
employment, the data shows a fifty-fifty share between male 
and female. This constitutes a fairly high representation 
of females in the industry when compared with the 
accommodation and the financial sectors (Hotel and other 
Accommodation Survey; Charles, 1995). Moreover, as is
usually the case, female representation at the supervisory 
level far outweighs that of male. Sixty-five per cent of 
staff at that level are female.
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Table 7.1
Description of Restaurants - Type, Service & Clientele
Establishment
Number
Type of 
Establishment
Type of Service Tourists as % 
Total 
Clientele
1 restaurant full service 75
2 Restaurant full service 65
3 restaurant & Bar full service 90
4 restaurant & Bar full service 50
5 restaurant & Bar full service 65
6 restaurant & Bar cafe 73
7 restaurant full service 80
8 restaurant & Bar buffet 93
9 restaurant & Bar buffet 70
10 restaurant & Bar cafe 85
11 restaurant full service 65
12 restaurant fast food 75
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Table 7.2
Restaurant Capacity, Number Served and Capacity Utilisation Rates
Estab. Number
Capacity/Covers NoServed,
Lunch
NoServed,
Dinner
LunchUtilisation
Rate
Dinner Utilisatio n Rate
1 150 50 50 .33 . 33
2 45 n.a. 43 n.a. . 96
3 40 20 60 .50 1.50
4 88 28 70 .32 . 80
5 70 n.a. 105 n.a. 1.50
6 80 28 53 .35 . 66
7 100 n.a. 80 n.a. . 80
8 450 n.a. 250 n.a. .56
9 200 35 60 .18 .30
10 45 100 38 2.22 . 84
11 75 n.a 38 n.a. .51
12 40 25 75 .63 1. 88
Notes: estab. = establishment 
n.a. = not applicable
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7.4 EDUCATION AND TRAINING
Education and training are felt to impact on the 
productivity levels of organisations (International Labour 
Organisation, 1989; Denison and Jorgenson in Kendrick, 
1987; Watson, 1986; Sasse and Harwood-Richardson, 1996, 
Hornell, 1992). Thus, as in the case of the hotel sector, 
information was sought on these aspects. It was found that 
22% of managers had degrees, while 37% had reached pre­
degree tertiary level education. In the case of 
supervisory staff, 31% had had pre-degree tertiary level 
education, while none had reached the degree level. 
Recognising that professional and informal training as well 
as previous job experience can also impact on performance 
levels, the survey also sought data on these aspects. It 
was found that 4 6 % of managers had had training directly 
related to the job. Moreover, 75% had had previous 
experience ranging from three to twenty years and averaging 
12.7 years. In the case of supervisory staff, however, 
only 23% were reported as having had training directly 
related to the job.
Most staff outside of the management and supervisory 
cadres had received some form of informal training. In 
addition 10 (83%) establishments reported having run
training programmes within the Organisation. Courses are 
conducted by management or by external agents and are 
directed at kitchen and waiting staff or all staff. 
Seventy-five per cent of the restaurants also send staff on 
external training programmes conducted by the hotel school, 
by hotels, the local tourism authority and hotel 
association as well as by the sanitation service. The 
training budget, for the six enterprises which reported 
this, ranged from US$ 250 to $11,250 and averages $2,500.
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7.5 SALES AND COSTS
There was a reluctance on the part of some
establishments to provide sales and cost data, considered
to be confidential information. While this type of attitude
was shared by the hoteliers, some of the latter had a 
genuine interest in the study, given their ongoing 
negotiations with the Barbados Worker's Union on a gains 
sharing formula, based on productivity. To date, the
restaurant sector has not entered into any such 
arrangements and therefore would be less exposed to and 
amenable to providing the data required for such an 
exercise. As a result, only half (6 ) of the respondents 
provided one year's sales data, while only one provided 
cost data. Sales figures were estimated for the remaining 
six enterprises on the basis of survey data on average menu 
price and number of meals served. The resulting figures 
suggest that sales ranged from US$154,803 to $940,800. 
While firms did not provide actual cost figures, some 
presented costs ratios. These indicate that wages and 
salary as a percentage of total cost range from 13% to 35%, 
while food and beverage as a percentage of total cost vary 
typically from 20% to 40% of the total (Table 7.5).
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Table 7.3
Number Employed in the Restaurant Industry, Barbados1995
Estab. 
N o .
N o . Employed 
Full Time
N o . Employed 
Part Time
Total
Employed
No. of Family
Members
Employed
1 35 0. 00 35 0. 00
2 15 5 20 0. 00
3 13 2 15 2
4 22 2 24 1.00
5 20 0. 00 20 1
6 30 0.00 30 1
7 20 0.00 20 0.00
8 15 10 25 2
9 24 4 28 3
10 20 0. 00 20 0. 00
11 15 0. 00 15 2
12 13 0.00 13 0. 00
Note: estab. = establishment
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Table 7.4
Employment in Restaurant Industry Barbados 
1992, 1993, 1995
Establishment 
N o . Employment 19 92 Employment1993 Employment1995
1 40 35 35
2 20 20 20
3 n.s. n.s. 15
4 35 35 24
5 n.s. 15 20
6 35 30 30
7 20 20 20
8 25 25 25
9 28 28 28
10 30 20 20
11 n.s. n.s. 15
12 n.s. n.s. 13
Note: n.s.: not stated.
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Table 7.5
Sales and Cost Ratios Restaurants, Barbados 1993/1994
Establishment
No.
Sales (BDS.$) Wages as % Total Cost Food &Beverage Costs as % Total Cost
1 1600000 18 20
2 499800* 29 35
3 909040* 25 33
4 1600000 n.s. n.s.
5 1300000 n.s. n.s.
6 727104* 30 40
7 1881600* 13 35
8 1680000* n.s. n.s.
9 1053360* 30 60
10 700000 35 30
11 349506 26.9 35
12 600000 n.s. 23
Note: n.s: not stated
* estimated on the basis of average menu price and number of 
meals sold.
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7.6 INNOVATION AND WORK REORGANISATION
The ILO (1989) advised that the Hotel and Catering 
activities might improve productivity by undertaking a 
number of innovations/improvements as follows:
1 ) the substitution of resources (eg. substitution of 
technology for labour, substitution of prepared foods 
for food prepared on premises
2 ) fuller utilisation of all resources (eg. bedroom 
space, restaurant space, equipment capacity, market 
opportunities, available working time
3 ) reduction and elimination of waste, spoilage and 
delays
4) rationalisation of operations (eg. layout, 
commodity and material usage and processing, storage, 
processing)
5) guarantees and enhancement of quality (of services, 
of products, of meal times)
6 ) motivation of the work force (through design of 
motivating jobs, the setting of motivating goals, the 
provision of motivating rewards, and the creation of 
a motivating climate.
This survey was designed to ascertain inter alia 
whether the management of the various establishments had 
undertaken any innovations over the last five years and the 
extent to which they offered any inducements for enhancing 
productivity. Most of the establishments interviewed (10)
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admitted to having undertaken some form of innovation over 
the last five years (1990 - 1994). They were primarily in 
service delivery, the most popular being layout and decor 
transformation implemented by four enterprises. Another 
popular innovation was that of new additions to the menu, 
adopted by three restaurants. Other innovations include 
the computerisation of accounts (2 ), improvement in food 
presentation (1), adoption of Canadian standards (1) , 
introduction of a home delivery service (1 ) and the 
introduction of new kitchen equipment (1 ) .
Fewer organisations (4) reported having undertaken any 
form of work reorganisation. This took the form of shared 
staff duties, staff cut-backs and a shift to a generally 
leaner organisation, the contracting out of the accounting 
function and adding a new culinary skill.
7.7 INCENTIVES AND PROFIT SHARING
Implicit in the above indicators is that they could 
possibly impact on the productivity of the Organisation. 
It was also felt that incentive and profit sharing schemes 
may affect worker performance. Thus the survey sought 
information on the availability of such schemes. It was 
found that most establishments (1 0 ) operated some form of 
incentive scheme for employees. Three firms mentioned 
gratuities as the incentive made available to employees. 
Other schemes identified were an annual trip to a Caribbean 
island (1 ), employee of the month award(l) , vouchers for 
redemption at a department store (1 ), gifts, trophies at 
Christmas (2), bonus scheme (1), pay in lieu of sick days 
entitlement (1 ), assisting staff in obtaining bank loans 
(1) and a fast food incentive (1). Profit sharing schemes 
were not common among the restaurants, only three 
respondents offering them to their employees. One such
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scheme included the manager, while another was targeted at 
the staff in general, but depended on the company's 
performance. A third company had a provision for kitchen 
staff to share in a percentage of the food sales.
7.8 MARKETING
In the area of marketing, five respondents admitted to 
having a marketing plan, while only two reported having a 
marketing section. Marketing budgets ranged from US$4,000 
to $15,000 per annum, averaging $9,166 per establishment. 
On the subject of marketing innovation, nine (75%) 
establishments indicated that they had effected some novel 
approach. The latter include advertisement in off-shore 
company brochures, organising reciprocal dining with time 
share establishments, targeting budget tourists and the 
donation of a free drink coupon to visitors to the country. 
Another approach taken by one company was that of cementing 
a partnership with taxi companies. Linking with the 
Internet is another marketing innovation used by some 
companies. One company has begun participating in trade 
shows and forging links with a "sister" hotel. The 
targeting of the specialty foods market and the wooing of 
local clientele are other marketing schemes being 
introduced.
7.9 KNOWLEDGE OF PRODUCTIVITY
Respondents were asked to provide an indication of 
how they would measure the business's productivity and 
for ways in which productivity could be improved. On the
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question of measurement, good management was felt to be a 
yardstick. Staff performance was also highlighted as an 
indicator. Moreover, it was felt that this could be 
gauged from observation as well as customer feed back and 
gratuities donated. The number of covers served versus 
staff input was another mechanism which was mentioned.
The percentage of sales accruing to each department would 
be used by one enterprise, while cost versus sales was 
advanced as an indicator by another. One respondent 
favoured monitoring costs against historical figures, 
while another would monitor the duties on equipment, with 
its implications for cost. The number of repeat 
customers per stay and tourist demand were yardsticks 
advanced in productivity measurement.
From the answers provided one can conclude that 
restaurant operators had some idea of the essence of 
productivity measurement. Some focussed on the input 
indicators, while others concentrated on the output 
features. One sought to combine the output and input 
indicators, which in essence is the productivity measure.
A varied list of suggestions was supplied by 
restaurateurs concerning ways in which productivity could 
be improved. In keeping with the measurement techniques 
proposed in the above, the suggested solutions were 
targeted at management, staff and the external 
environment. Management's role in the supervision and 
motivation of staff was seen as beneficial to the 
productivity of the enterprises. Non-complacency on the 
part of management was necessary in any drive to improve 
productivity. Improved staff performance was also 
identified as a factor which could lead to increased 
productivity. Moreover, it was suggested that since the 
staff members' domestic situation often affected their 
on-the-job performance, there was a need for improvement
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in family structure. In addition, education and cultural 
exchanges would help staff to have a better understanding 
of the industry and would lead to increased performance. 
The need for training was stressed and a recommendation 
that the University of the West Indies should develop a 
travel and tourism programme was put forward. Not 
surprisingly, another suggestion was that lower costs 
could lead to improvements. The introduction of 
equipment and computerisation were seen as internal 
measures which could be taken by businesses.
There were also measures, external to the business, 
which were identified as impacting on productivity. One 
concerned the physical environment in which several 
restaurants were located. It was suggested that the 
presence of vendor stands, and the frequency of time 
share sales persons and the general harassment within the 
area were counter productive. Increased tourist 
arrivals, marketing and careful consideration of the type 
of holiday package sold were advanced as factors which 
could benefit productivity.
7.10 IMPACT OF EXTERNAL ENVIRONMENT
Respondents were asked to indicate whether there 
were any positive or negative factors which affected 
sales over the last five years. Most confirmed that 
there were such factors, but the negative features far 
outweighed the positive, based on the responses given.
One of the positives was the perception that the 
Caribbean was still seen as a paradise and therefore 
maintained its attraction for the tourists. Another was 
the increase in charter business to the island. Another 
was that Barbados temporarily benefited from the 
difficulties of the other islands (those ravaged by
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hurricanes in 1995).
The most common complaint, mentioned by five 
respondents, was related to the competition from the 
all-inclusive hotels. The cruise ship trade was also 
seen as a competitor to the on-shore tourism activities. 
Convenience stores also provided competition for the 
restaurants. This was made possible by the existence of 
low budget tourists, who did not patronise the 
restaurants. Increased vending in the St. Lawrence Gap, 
and the distribution of time share and other flyers were 
seen as negative features of the trade. Harassment and 
mendicancy, together with burglary were also identified 
as negative factors. It was also observed that Barbados 
was an expensive destination, a feature which 
discouraged tourist demand. This was coupled with a 
downturn in the external markets. The organisational 
problems which the Barbados Tourism Authority faced in 
recent times; and its lack of a significant marketing 
effort were highlighted as factors which impinged on the 
performance of the enterprises. Moreover the latter were 
said to be facing increased competition at the same time 
as they experienced a decline in tourist arrivals.
The above were seen from the perspective of the 
restaurant operators. It should be noted however, that 
the operators seem to have encapsulated the views of the 
tourists in that empirical research on the correlation 
between tourists' level of enjoyment and factors such as 
crime, hassling, facilities and level of service in 
Caribbean countries did indicate that Barbados 
experienced some problems in the area of vendor hassling. 
A negative association was recorded between level of 
enjoyment and vendor hassling, that is, as hassling 
increases, enjoyment declines (Sowerby, C. Dome,
Economic development of the Caribbean and the
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contribution of tourism from an EU perspective; PhD 
thesis, University of Surrey, 1995).
7.11 CONCLUSIONS
The survey of a small sample of restaurants from 
Barbados' main tourist districts suggests that 
establishments are essentially small-sized. Employment 
ranges from 13 to 35 and averages 22 persons per 
establishment. The firms derive the bulk of their ■ 
business from the tourist trade. Another finding is that 
most entities are operating below capacity; a possible 
indication of saturation in the industry. One of the 
main issues would seem to be the need to find ways of 
improving utilisation rates, given the letter's 
implications for employment creation, profitability and 
productivity.
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CHAPTER 8: PRODUCTIVITY ANALYSIS, RESTAURANT SECTOR
Following the methodology used in the case of the 
hotel and other accommodation sub-sector, this chapter 
utilises the production function approach to examine 
productivity in the restaurant sector. It utilises the 
unconstrained Cobb-Douglas function in which a is the 
partial elasticity of output with respect to labour 
(holding capital constant) and b is the partial 
elasticity of output with respect to capital (holding 
labour constant).
0=TL^K^...............(8 .1)
W h e r e
0  = output 
T = constant 
L = labour input 
K = capital input
Data limitations have led to the exclusion of value 
added as an output variable. Sales then is utilised as a 
proxy for output. As in the case of the hotel and other 
accommodation study, this sub-sector includes a quantity 
indicator as an alternative output variable. More so 
than in the hotel study, however, there are data 
defects. Firstly there are fewer data points (12). In 
addition, sales figures were provided by only half (6 ) of 
the establishments. It became necessary to extrapolate 
the figures for the remaining six from the data given on 
average menu price and number of persons served.
Thirdly, only six establishments provided data on 
depreciation rates, used as an indicator of capital
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services. Under the assumption that the remaining six 
are likely to follow the same pattern, those rates were 
applied to them. Given these limitations then, the 
findings ought to be regarded with caution.
8.1 RESULTS, SURVEY OF RESTAURANTS
At the outset, bivariate correlations were run on 
some of the variables which, based on the theoretical 
rationale set out in Chapter 1, suggested themselves as 
possible components of the modified production function. 
As might have been expected, the number of employees 
(full-time equivalents) and the number of labour hours 
(both being used as labour indicators) showed high 
correlation (0.8872). Aside from these, the only 
variables with a reasonably high association were sales 
and price (0.5821). Other variables indicated marginal to 
poor correlations. Unlike the case of the hotel sector 
study, the sales and the labour input variables showed 
low correlations (0.3928 and 0.3137). Sales was 
negatively associated with depreciation (-^0.1837); and 
poorly related to the education variable (0.1027). The 
number of meals served showed marginal correlations with 
man-hours (0.4987), number employed (0.4550) and the 
education variable (0.4086). Based on these preliminary 
indications, the estimation of the Cobb-Douglas 
production function, centred as it is on the labour and 
capital input variables, was predicted to be poor.
The approach being followed is that of setting out a 
model based on the Cobb-Douglas production function and a 
modified production function. In specifying the modified 
function, further limitations were encountered. These 
included the absence of a mechanism (other than price) 
for differentiating entities on the basis of quality and
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the absence of a scale variable. In addition, the 
correlation results suggested that the education variable 
might not produce statistically significant results, 
particularly in the case of sales being used as the 
output variable. While therefore it is included in the 
model, it is excluded from the investigations that use 
sales as the output indicator. In sum, the model, which 
is set out in log-linear form in equations 8.2, 8.3 and 
8 .4 , was dictated largely by data considerations.
logO-T+alogL+blogK,  .....(8.2)
Where
logO=r+alogL+jblogfC+dlogMT. . . (8.4)
logO=r+alogI-+jblogIC+clogQ. . . (8.3)
0  = output 
T = constant 
L = labour variable 
K = capital variable 
Q = quality/price variable 
MT = education variable
8.1.1 Sales As Output Indicator
For the estimation of equation 8.2, man-hours was 
first used as the labour input variable. This produced 
unsatisfactory results, in that the R-squared was low, 
and the t-statistic was, in the case of the labour
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coefficient, not significant at the 5% or 10% level.
While the capital coefficient was significant at the 10% 
level, it exhibited the incorrect sign (Table 8.1). The 
tests for heteroscedasticity, functional form, normality 
and residual serial correlation produced favourable 
results, while the Durbin-Watson statistic is 
indeterminate.
It has been argued that heteroscedasticity assumes !
more importance than does autocorrelation in cross :
section studies. It has been observed, however, that |
autocorrelation (of a spatial nature) may occur in cross ;
section studies. It is felt that contiguous entities may ;
exhibit similar characteristics and the errors implied in 
missing variables may be auto-correlated (Maddala, 1992;
Pindyck and Rubinfeld, 1981; Johnson, 1984). The 
approach being taken in this study is that of applying 
the auto-regressive [AR (1)] Inverse Interpolation Method 
to correct for the influence of missing variables; when 
the results indicate the presence of strong auto­
correlation (that is, evidenced in the Durbin-Watson as 
well as the LM and F tests for residual serial 
correlation).
It was decided to carry out sensitivity analysis on 
the capital input data; assuming that the entities that 
did not provide this information could have behaved 
differently from those which had supplied it (See 
Appendix B). It can be observed in Table 8.2 that the 
new values resulted in a change in the sign of the 
capital variable. However, the latter is still not 
significant.
When the number of persons employed is substituted 
as the labour input, the results are improved marginally.
This is evidenced in a higher R-squared and favourable 
diagnostic indicators. However, the labour input
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variable is still not significant at the 5% or 10% level. 
The capital variable, while significant at the 10% level, 
carries the wrong sign (Table 8.3). In this case, 
sensitivity analysis did not bring about much 
improvement; the capital variable coefficient remaining 
negative and not statistically significant. Moreover the 
R-squared drops appreciably, suggesting some 
incompatibility between the function and the data 
(Table 8.4).
As in the case of the accommodation survey, an 
alternative capital input variable (capital expenditure 
aggregated over the period 1989 to 1993) was introduced. 
However, unlike the case of the former, this did not 
serve to enhance capital's role in the function. It did 
assist that of the labour variable defined as man-hours, 
with a estimated at 0.944 being significant at the 10% 
level (tables 8.5 and 8 .6 ).
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Table 8.1
Estimation of Cobb-Douglas Production FunctionEquation 8.2 Sales AS Output Variable
Equation = log Yj - T -I- a log L -f b log Kwhere: = sales; T = constant; L = labour variable (man- 
hours); K = capital variable
No. of observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.4329 1.6977 3.2001
log L 0.58299 0.46225 1.2612
log K -0.49010 0.24872 -1.9705
R-squared 0.38931
F-Statistic 2.8687
DW statistic 1.1161
Serial Correlation
LM Version CHI-SQ (1) = 2.3966
F Version F (1, 8 ) = 1.9964
Functional Form
LM Version CHI-SQ (1) = 0.61922
F Version F (1, 8 ) = 0.43527
Normality CHI-SQ (2) = 0.26415
Heteroscedasticity
LM Version CHI-SQ (1) = 0.05058
F Version F (1, 10) = 0.042329
Result®: Yi = 5.433 + 0.583 log L - 0.490 log K 
(3.200) (1.261) (-1.971)
a: figures in parenthesis are t-values
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Table 8.2
Estimating Cobb-Douglas Production Function Sensitivity Analysis: Equation 8.2 Sales As Output Variable
Equation: log = T + a log L + b log K
Where: Y^ = sales; T = constant; L = labour variable (man- 
hours) ; K = capital variable (depreciation r a t e s ) .
Number of observations: 12, from 1 to 12
Regressor Coefficient Standard
error
T-Ratio
T 4.3536 2.2400 1.9436
log L 0.6689 0.5739 1.1656
log K 0.0878 0.3544 0.2479
R-squared 0.13176
F-statistic 0.68288
DW statistic 1.5 65
Serial Correlation
LM Version CHI-SQ (1) = 0.68563
F Version F (1, 8) = 0.48478
Functional Form
LM Version CHI-SQ (1) = 0.01244
F Version F (1, 8) = 0.00830
Normality CHI-SQ (2) = 0.73185
Heteroscedasticity
LM Version CHI-SQ (1) = 3.1880
F Version F (1, 10) = 3.6178
Result® : log Y -I = 4.3 5 4  + 0.669 log L - 0.088 log K
(1.944) (1.166) (0.248)
a: figures in parentheses are t-values.
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Table 8.3
Estimating Cobb-Douglas Production Function Equation (8.2)Labour input = number employed
Equation: log = T + a log L + b log K
Where: Y^ = sales; T = constant; L = labour variable;
K = capital variable (depreciation r a t e s ) .
Number of observations: 12, from 1 to 12
Regressor Coefficient Standard
error
T-Ratio
T 10.3306 1.7035 6.0643
log L 0.73135 0.43552 1.6793
log K -0.46308 0.23651 -1.9580
R-squared 0.45282
F-statistic 3.7240
DW statistic 1.6085
Serial Correlation
LM Version CHI-SQ (1) = 0.62996
F Version F (1, 8) = 0.44324
Functional Form
LM Version CHI-SQ (1) = 0.29081
F Version F (1, 8) = 0.19869
Normality CHI-SQ (2) = 0.39902
Heteroscedasticity
LM Version CHI-SQ (1) = 0.66352
F Version F (1, 10) = 0.58530
Result®: log Yi = 10.331 + 0.731 log L - 0.463 log K
(6.064) (1.679) (-1.958)
a: figures in parentheses are t-values
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Table 8.4
Estimating Cobb-Douglas Production Function Sensitivity analysis: Equation 8.2 Labour input = number employed
Equation: log = T + a log L + b log K
Where: Y^ = sales; T = constant; L = labour variable;
K = capital variable (depreciation).
Number of observations; 12, from 1 to 12
Regressor Coefficient Standard
error
T-Ratio
T 10.1872 2.1064 4.8362
log L 0.8294 0.5170 1.6041
log K - 0.0616 0.3222 - 0.1910
R-squared 0.22289
F-statistic 1.2907
DW statistic 1.8338
Serial Correlation
LM Version CHI-SQ (1) = 0.12755
F Version F (1, 8) = 0.08595
Functional Form
LM Version CHI-SQ (1) = 2.0250
F Version F (1, 8) = 1.6240
Normality CHI-SQ (2) = 0.6694
Heteroscedasticity
LM Version CHI-SQ (1) = 0.3621
F Version F (1, 10) = 0.3111
Result®: log = 10.187 + .829 log L - . 0 6 1 6  log K
(4.836) (1.604) (-.191)
a: figures in parentheses are t-values.
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Table 8.5
Estimating Cobb-Douglas Production Function 
Equation 8.2 
Capital input = capital expenditure
Equation: log = T + a log L + b log K
Where: Yi = sales; T = constant; L = labour variable (number 
employed) ; K = capital variable (capital expenditure‘s) .
Number of observations: 12, from 1 to 12
Regressor Coefficient Standard
error
T-Ratio
T 9.5130 1.8977 5.0130
log L 0.6642 0.4894 1.3574
log K -0.0376 0.0354 -1.0630
R-squared 0.3491
F-statistic 1.8775
DW statistic 2.007
Serial Correlation
LM Version CHI-SQ (1) = 0.0049
F Version F (1, 8) = 0.0309
Functional Form
LM Version CHI-SQ (1) = 0.05125
F Version F (1, 8) = 0.0309
Normality CHI-SQ (2) = 0.0723
Heteroscedasticity
LM Version CHI-SQ (1) = 1.2172
F Version F (1, 10) = 1.1087
Result®: log = 9 . 5 1 3  + 0.664 log L - 0.038 log K
(5.013) (1.357) (-1.063)
a: figures in parentheses are t-values.
B; value of 1 assigned, in the case of two firms who
reported having had no capital expenditure.
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Table 8.6
Estimating Cobb-Douglas Production Function 
Equation 8.2 
Capital Input = capital expenditure
Equation: log Yi = T + a log L + b log K
Where: Y^ = sales; T = constant; L = labour variable (man- 
hours); K = capital variable (capital expenditure‘s).
Number of observations: 12, from 1 to 12
Regressor Coefficient Standard
error
T-Ratio
T 3.5412 1.6938 2.0907
log L 0.9444 0.0310 -1.4686
log K -0.0455 0.4679 2.0182
R-squared 0.4803
F-statistic 3.2340
DW statistic 2.1505
Serial Correlation
LM Version CHI-SQ (1) = 0.0913
F Version F (1, 6) = 0.0553
Functional Form
LM Version CHI-SQ (1) = 0.3690
F Version F (1, 6) = 0.2299
Normality CHI-SQ (2) = 0.6500
Heteroscedasticity
LM Version CHI-SQ (1) = 1.2975
F Version F (1, 8) = 1.1928
Result®: log Yi - 3.541 + 0.944 log L - 0.045 log K
(2.091) (2.018) (-1.469)
a: figures in parentheses are t-values.
b: value of 1 assigned in the case of two firms who
reported having had no capital expenditure.
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The production function was modified with the 
introduction of price as a quality indicator (equation 
8.3). The raison d'etre for this is the assumption that
the consumer is prepared to pay a higher price for a
better quality product/service. While some restaurants 
operate on the basis of cost leadership, others offer a
differentiated product. The latter then can command
higher prices, on the basis of product/service quality 
(Alpert, 1986; Lee and Hing, 1995). Price then becomes 
an indicator of quality, a methodology adopted by Archer, 
(Unpublished PhD. thesis); Thompson, 1987; Griliches,
1992; Mark, 1982; and Thirlwall, 1994. Again man-hours 
and the number of persons employed are used alternately 
as the labour input indicator.
The introduction of price in the production function 
has the effect of improving the results. With man-hours 
as the labour input, the R-squared statistic (0.6918) is 
satisfactory. Moreover the labour input coefficient 
(1.147) and price (0.8676) are seen as influencing sales, 
in that they are positively linked to the latter and are 
significant at the 5% level. The capital input 
coefficient, while significant at the 1 0 % level, 
exhibits a negative relationship with sales, contrary to 
expectations. All diagnostic statistics, with the 
exception of the heteroscedasticity test, are in order 
(Table 8.7). Again, sensitivity analysis resulted in the 
capital variable displaying a positive sign. However it 
is not significant. By contrast, the labour and price 
variables are significant at the 5% level (Table 8 .8 ).
The use of the alternative labour input variable 
(number employed) in equation 8.3 also has the effect of 
improving the results produced by equation 8.2. Price 
therefore is seen as a variable which improves the 
production function. The labour input variable estimated
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at 0.969 is significant at the 5% level, while the price 
coefficient (0.641) is significant at the 10% level. R- 
squared at a value of 0.6550, constitutes a modest fit 
for the relation. However, heteroscedasticity is present 
(Table 8.9).
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Table b .7
Estimating the Modified Production Function Equation 8.3 Sales As Output Variable
Equation: log Y\ = T + a log L + b log K + c log Q 
Where Yi = sales; T = constant; L = labour; K = capital; 
Q = quality/price variable.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 6.1717 1.3060 4.7456
log L 1.1467 0.40223 2.8514
log K -0.38456 0.19114 -2.0119
log Q 0.817 63 0.30959 2.8025
R-squared 0.69184
F-statistic 5.9870
DW statistic 1.7527
Serial Correlation
LM Version CHI-SQ (1) = 0.027482
F Version F (1, 7) = 0.016068
Functional Form
LM Versiort CHI-SQ (1) = 0.29447
F Version F (1, 7) = 0.17609
Normality CHI-SQ (2) = 0.27847
Heteroscedas ticity
LM Version CHI-SQ (1) = 4.5188
F Version F (1, 10) = 6.0402
Result® : log Y^ = 6.172 + 1.147 log L - 0.385 log K + 0.868 log Q 
(4.746) (2.851) (-2.012) (2.803)
a: figures in parentheses are t-values.
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Table 8.8
Estimating the Modified Production Function Sensitivity Analysis: Equation 8.3 Sales As Output Variable
Equation: log Yj = T + a log L + b log K + c log Q 
Where Y^  = sales; T = constant; L = labour; K = capital; 
Q = quality/price variable.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 5.4586 1.7798 3.0670
log L 1.2899 0.50109 2.5743
log K 0.06653 0.27392 0.24289
log Q 0.98772 0.37127 2,6604
R-squared 0.53932
F-statistic 3.1219
DW statistic 2.1261
Serial Correlation
LM Version CHI-SQ (1) = 0.16230
F Version F (1, 7) = 0.09597
Functional Form
LM Version CHI-SQ (1) = 0.34903
F Version F (1, 7) = 0.20970
Normality CHI-SQ (2) = 0.31885
Heteroscedasticity
LM Version CHI-SQ (1) = 3.3344
F Version F (1, 10) = 3.8479
Result®: log = 5.459+ 1.290 log L + 0.057 log K + 0.989 log Q
(3.067) (2.574) (0.243) (2.660)
a: figures in parentheses are t-values.
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Table 8.9
Estimating the Modified Production Function Equation 8.3 Labour input =number employed
Equation: log = T + a log L + b log K + c log Q 
Where Yj = sales; T = constant; L = labour; K = capital; 
Q = quality/price variable.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 13,2852 1.9800 6.7098
log L 0.96928 0.38290 2.5314
log K -0.38243 0.20264 -1.8872
log Q 0.64111 0.29609 2.1653
R-squared 0.65501
F-statistic 5.0629
DW statistic 2.50
Serial Correlation
LM Version CHI-SQ (1) = 1.9396
F Version F (1, 7) = 1.3496
Functional Form
LM Version CHI-SQ (1) = 0.09087
F Version F (1, 7) = 0.05341
Normality CHI-SQ (2) = 0.61366
Heteroscedasticity
LM Version CHI-SQ (1) = 4.8686
F Version F (1, 10) = 6.8270
Result®: log Yi = 13.285 + 0.969 log L -0.382 log K + 0.641 log Q
(6.710) (2.531) (-1.887) (2.165)
a: figures in parentheses are t-values.
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Ideally, a test for the exogeneity of the endogenous 
variables should have been conducted; in order to rule 
out the possibility of simultaneity, measurement errors 
and sample selection bias. Alternatively, the 
Instrumental Variable/Two Stage Least Squares method 
(IV/2SLS) is recommended for testing for simultaneity. 
Pesaran & Pesaran, (1987, p. 65) note that "computation 
of the 2SLS estimate requires that all the pre-determined 
variables of the simultaneous equation model be specified 
as instrumental variables". However, in the case of the 
restaurant sector, data limitations have led to the 
under-identification of the equation and therefore a lack 
of instruments to carry out either of these tests. It 
should be noted, however, that the Ordinary Least Squares 
(OLS) technique is considered adequate for the treatment 
of simultaneity in cases of small sample sizes (Kennedy, 
1985).
8.1.2 Number Served As Output Variable
In the course of survey, restaurant operators were 
asked to supply data on the number of persons served 
during peak and off peak times. Average figures of the 
number served in a day and subsequently in a year were 
calculated. This is being used as a quantity output 
indicator.
The use of the Cobb-Douglas function (equation 8.2) 
indicates a poor fit for the data, evidenced in a low R- 
squared and input coefficients which are not significant 
at the 5% level. With labour hours as the labour input 
coefficient, the specification results in an R-squared of 
0.44542. The labour coefficient, while not significant 
at the 5% level, is significant at the 10% band. The
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capital coefficient is not significant at either 5% or 
10% levels and moreover, carries the incorrect sign. All 
tests (heteroscedasticity, normality, functional form and 
auto-correlation produce favourable results (Table 810).
Sensitivity analysis induces an improvement in the 
capital variable coefficient, which becomes positive. 
However, it is still not significant (Table 8.11. It 
should be observed, however, that the R-squared has 
decreased and there is now auto-correlation, indicated in 
the Durbin-Watson, LM and F statistics. The AR(1)
Inverse Interpolation method was therefore introduced and 
served to improve the results. The labour and capital 
variables are now significant at the 10% level (Table 
8 .12) .
An explanation for the low R-squared values might be 
that the number of covers served is influenced by factors 
other than labour and capital. It could be determined by 
demand, which is in turn depends on income levels and the 
number of tourists visiting the destination.
The introduction of the alternate labour input 
measure (number employed) into production function also 
produced poor results, as indicated in the low R-squared 
and input coefficients that are not significant at the 5% 
or 10% level (Table 8.13) .
The sensitivity analyses (Tables 8.14 and 8.15) 
produce interesting results. With the use of the 
Ordinary Least Squares (OLS) method, the capital variable 
coefficient again becomes positive. Moreover, as shown 
in previous cases, the estimate is not significant. 
Similarly, this variation in depreciation rates induces 
auto-correlation (Table 8.14). The use of the A R (1) 
method served to improve the impact of the labour 
variable, which is now significant at the 10% level 
(Table 8.15),
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In the case of number served as the output variable, 
the modified production function (equation 8.3) does not 
provide a good fit for the data. The introduction of 
price then does not have any significant effect on the 
function, either when subjected to the Ordinary Least 
Squares or the AR(1) Inverse Interpolation Method. As 
will be seen in Table 8.16, the input coefficients are 
not significant at the 5% or 10% level. The results of 
the sensitivity analysis again indicate a change in sign 
in the case of the capital variable (Table 8.17). Again 
the use of the alternative depreciation rates induces 
auto-correlation and a decrease in the R-squared.
However, unlike most cases, the use of the A R (1) 
procedure, while improving the results, did not lead to 
the labour variable being significant (Table 8.18).
With the number of persons employed used as the 
labour variable, the OLS investigation indicates that the 
labour and capital variables do not have any 
statistically significant impact on output (Table 8.19). 
As in most cases when the sensitivity analysis is 
undertaken, the capital variable displays a positive 
sign; but is not significant. It also leads to a 
decrease in the R-squared value and marked auto­
correlation. Moreover, the labour variable becomes 
significant at the 5% level (Tables 8.20 and 8.21).
It can be observed in most cases that, unlike the 
case of the sales indicator, the quantity output variable 
is inversely related to price. This suggests that it may 
be more appropriate for investigating a demand function. 
However, unlike the case of the accommodation sector 
study, the variable is not statistically significant.
Here again the sensitivity of the results to the number 
of data points seems to be an issue.
The correlation results had indicated that the
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quantity variable (number served) was marginally 
associated with the education variable. On this basis, 
equation 8.4 was estimated, using number served as the 
output variable. As in the case of the accommodation 
sector study (Chapter 6), this regression was run in the 
Statistical Package for Social Scientists (SPSS). The 
latter accommodates data with zero values, while the 
MICROFIT programme does not. The results of this 
investigation (Table 8.21) suggests that none of the 
variables is likely to be significant.
8.2 CONCLUSION
In general, the restaurant study does not provide as 
definitive results as does the hotel survey. This was 
expected in view of the relatively fewer data points and 
the possible estimation errors. Maddala (1988), who 
discusses the impact of sample size on statistical 
results, argues that the "problem with a pre-assigned 
significance level is that if the sample size is large 
enough, we can reject every null hypothesis" (p. 32). 
Lindley and Lima (in Maddala, 1988) make a case for the 
use of higher significance levels in the case of smaller 
sample sizes and lower levels when sample sizes are 
large. It was noticeable however, that when the auto­
regressive technique for correcting for the influence of 
missing variables is employed, the results are in most 
cases improved. Where satisfactory conclusions can be 
drawn, the results indicate, as in the case of the hotel 
sector, that the labour input indicator exerts a stronger 
influence than does the capital variable on output, 
particularly sales. Like the accommodation sector, too, 
sales has again proved to be a better output indicator 
than the quantity measure employed, thus suggesting that
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the latter is more relevant in a demand function than in 
the production function.
These preliminary results seem to suggest that 
labour productivity issues are more relevant than capital 
in the management of productivity in labour-intensive 
tourism enterprises. This has implications for the 
measures to be applied in attempts at improving 
productivity in tourism entities. Such issues will be 
addressed in Chapter 11.
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Table 8.10
Estimating the Cobb-Douglas Production FunctionEquation 8.2 Number Served As Output Variable
Equation: log Yj = T + a log L + b log K
Where Y g = number served; T = constant; L = labour variable 
(man-hours); K = capital variable (depreciation r a t e s ) .
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 1.5490 1.1795 1.3133
log L 0.61353 0.32116 1.9103
log K -0.30994 0.17280 -1.7936
R-squared 0.44542
F-statistic 3.6142
DW statistic 2.3384
Serial Correlation
LM Version CHI-SQ (1) = 0.64455
F Version F (1, 8) = 0.45409
Functional Form
LM Version CHI-SQ (1) = 1.3225
F Version F (1, 8) = 0.99089
Normality CHI-SQ (2) = 1.3493
Heteroscedasticity
LM Version CHI-SQ (1) = .06800
F Version F (1, 10) = .05699
Result®: log Y 2 = 1 . 549 + 0 . 614 log L - 0 . 3 1 0  log K
(1.313) (1.910) (-1.794)
a: figures in parentheses are t-values.
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Table 8.11
Estimating the Cobb-Douglas Production Function Sensitivity Analysis: Equation (8.2)Labour input = man-hours
Equation: log Yg = T + a log L + b log K
Where Yg = number served; T = constant; L = labour variable 
(man-hours); K = capital variable (depreciation).
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 0.56699 1.4857 0.3816
log L 0.71296 0.3806 1.8731
log K 0.15404 0.2350 0.6554
R-squared 0.28147
F-statistic 1.7628
DW statistic 2.8951
Serial Correlation
LM Version CHI-SQ (1) = 4.8438
F Version F (1, 8) = 5.4149
Functional Form
LM Version CHI-SQ (1) = 0.01083
F Version F (1, 8) = 0.00722
Normality CHI-SQ (2) = 1.1177
Heteroscedasticity
LM Version CHI-SQ (1) = 1.1153
F Version F (1, 10) = 1.0246
Result®: l o g  Yg = 0.567 + 0.713 log L + 0.154 l o g  K
(.382) (1.873) (0.655)
a: figures in parentheses are t-values.
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Table 8.12
Estimating the Cobb-Douglas Production FunctionEquation 8.2 Sensitivity Analysis: AR (1) Method Number Served As Output Variable
Equation: log Yg = T + a log L + b log K
Where: Yg = number served; T = constant; L = labour variable 
(man-hours); K = capital variable.
No. of observations: 12, from 1 to 12
Regressor Coefficient Standard
E r r o r
T-Ratio
Constant 0.69535 0.98790 0.70387
log L 0.54485 0.26832 2.0306
log K 0.46200 0.24006 1.9245
R-squared 0.58504
F-Statistic 3.7597
DW statistic 2.2196
Result®: log Y2 = 0.695 + 0.545 log L + 0.462 log K 
(.704) (2.031) (1.925)
a: figures in parentheses are t-values.
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Table 8.13
Estimating the Cobb-Douglas Production FunctionEquation 8.2 Labour input = number employed
Equation: log Yg = T + a log L + b log K
Where Yg = number served; T = constant; L = labour variable 
(number employed); K = capital variable.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 5.7019 1.3258 4.3007
log L 0.50850 0.33895 1.5002
log K -0.29677 0.18407 -1.6123
R-squared 0.37647
F-statistic 2.7169
DW statistic 2.7169
Serial Correlation
LM Version CHI-SQ (1) = 2.7655
F Version F (1, 8) = 2.3958
Functional Form
LM Version CHI-SQ (1) = 0.64387
F Version F (1, 8) = 0.45358
Normality CHI-SQ (2) = 0.73807
Heteroscedasticity
LM Version CHI-SQ (1) = 0.64423
F Version F (1, 10) = 0.56731
Result® : log Y 2 = 5.502 + 0.509 log L - 0.297 log K
(4.301) (1.500) (-1.612)
figures in parentheses are t-values
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Table 8.14
Estimating the Cobb-Douglas Production Function Sensitivity Analysis; Equation 8.2 Labour input = number employed
Equation: log Yg = T + a log L + b log K
Where Yg = number served; T = constant; L = labour variable 
(number employed); K = capital variable.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 5.5255 1.5616 3.5382
log L 0.5660 0.38331 1.4782
log K 0.00729 0.23889 0.0305
R-squared 0.19646
F-statistic 1.1002
DW statistic 3.0001
Serial Correlation
LM Version CHI-SQ (1) = 6.7429
F Version F (1, 8) = 10.2612
Functional Form
LM Version CHI-SQ (1) = 0.42502
F Version F (1, 8) = 0.29375
Normality CHI-SQ (2) = 0.60101
Heteroscedasticity
LM Version CHI-SQ (1) = 2.7214
F Version F (1, 10) = 2.9329
Result®: log Yg = 5.526 + .567 log L + 0.007 log K
(3.538) (1.478) (.0305)
a: figures in parentheses are t-values.
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Table 8.15
Estimating the Cobb-Douglas Production FunctionEquation (8.2)Sensitivity Analysis: AR (1) Method Labour Input = number employed
Equation: log Yg “ T + a log L + b log K
Where: Yg = number served; T = constant; L = labour
variable; K = capital variable.
No. of observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
Constant 4.9606 1.1908 4.1656
log L 0.5509 0.2580 2.1352
log K 0.3376 0.2495 1.3530
R-squared 0.60573
F-Statistic 4.0969
DW statistic 2.2751
Result®: log Yg = 4.961 + 0.551 log L + 0,338 log K
(4.166) (2.135) (1.353)
a: figures in parentheses are t-values.
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Table 8.16
Estimating the Modified Production Function Equation 8.3 Number Served As Output Variable
Equation: log Yg = T + a log L + b log K + c log Q 
Where Yg = number served; T = constant; L = labour variable 
(man-hours); K = capital variable; Q = quality/price.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 1.4511 1.2658 1.1464
log L 0.5388 0.3898 1.3820
log K -0.3239 0.1853 -1.7486
log Q -0.1151 0.3001 -0.3834
R-squared 0.45542
F-statistic 2.2301
DW statistic 2.2010
Serial Correlation
LM Version CHI-SQ (1) = 0.36950
F Version F (1, 7) = 0.22239
Functional Form
LM Version CHI-SQ (1) = 1.5034
F Version F (1, 7) = 1.0026
Normality CHI-SQ (2) = 3.2015
Heteroscedasticity
LM Version CHI-SQ (1) = .00286
F Version F (1, 10) = .00239
Result®: log Yg = 1.451 + 0.539 log L - 0.324 log K - 0.115 log Q 
(1.146) (1.382) (-1.749) (-0.383)
a: figures in parentheses are t-values.
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Table 8.17
Estimating the Modified Production Function Sensitivity Analysis: Equation 8.3 Number Served As Output Variable
Equation: log Yg = T + a log L + b log K + c log Q 
Where Yg = number served; T = constant; L = labour variable 
(man-hours); K = capital variable; Q = quality/price.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 0.54708 1.6203 0.3377
log L 0.70177 0.4562 1.5384
log K 0.1544 0.2494 0.6193
log Q -0.0178 0.3380 -0.0527
R-squared 0 .28172
F-statistic 1.0459
DW statistic 2.8857
Serial Correlation
LM Version CHI-SQ (1) = 4.7964
F Version F (1, 7) = 4.6608
Functional Form
LM Version CHI-SQ (1) = 0.00829
F Version F (1, 7) = 0.00484
Normality CHI-SQ (2) = 1.2041
Heteroscedasticity
LM Version CHI-SQ (1) = 0.99498
F Version F (1, 10) = 0.90411
Result®: log Yg = 0.547 + 0.702 log L + 0.154 log K - 0.018 log Q
(.338) (1.538) (0.619) (-0.053)
a: figures in parentheses are t-values.
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Table 8.18
Estimating the Modified Production Function Equation 8.3 Sensitivity Analysis: AR (1) Method Number Served As Output Variable
Equation: log Yg = T + a log L + b log K + c log Q 
Where: Yg = number served; T = constant; L = labour variable 
(man-hours); K = capital variable; Q = quality/price 
v a r i a b l e .
No. of observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
Constant 0.74780 1.0728 0.6971
log L 0.58618 0.32611 1.7975
log K 0.44976 0.25880 1.7379
log Q 0.05459 0.21192 0.2576
R-squared 0.58855
F-Statistic 2.5032
DW statistic 2.1914
Result® : log Yg = 0.748 + 0.586 log L + 0.450 log K + 0.055 log Q 
(0.697) (1.796) (1.738) (0.258)
a: figures in parentheses are t-values
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Table 8.19
Estimating the Modified Production FunctionEquation 8.3 Labour input = number employed
Equation: log Yg = T + a log L + b log K + c log Q
Where Yg = number served; T = constant; L = labour varaible;
K = capital; Q = quality/price.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 4.6490 1.8640 2.494
log L 0.4327 0.3605 1.176
log K -0.3255 0.1908 -1.706
log Q -0.2285 0.2788 -0.820
R-squared 0.4248
F-statistic 1.9692
DW statistic 2.4303
Serial Correlation
LM Version CHI-SQ (1) = 1.6188
F Version F (1, 7) = 1.0915
Functional Form
LM Version CHI-SQ (1) = 0.6291
F Version F (1, 7) = 0.3873
Normality CHI-SQ (2) = 2.5969
Heteroscedasticity
LM Version CHI-SQ (1) = 0.0609
F Version F (1, 10) = 0.0510
Result®: log Yg = 4.649 + 0.424 log L - 0.326 log K - 0.228 log Q
(2.494) (1.176) (-1.706) (-0.820)
a: figures in parentheses are t-values.
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Table 8.20
Estimating the Modified Production Function Sensitivity Analysis: Equation 8.3 Labour input = number employed
Equation: log Yg = T + a log L + b log K + c log Q 
Where Yg = number served; T = constant; L = labour; 
K = capital variable; Q = quality/price.
Number of Observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
T 4.7948 2.2934 2.0907
log L 0.5132 0.4182 1.2271
log K 0.0288 0.2546 0.1132
log Q -0.1479 0.3254 -0.4545
R-squared 0.21668
F-statistic 0.73764
DW statistic 2.9369
Serial Correlation
LM Version CHI-SQ (1) = 6.5707
F Version F (1, 7) = 8.4717
Functional Form
LM Version CHI-SQ (1) = 0.09489
F Version F (1, 7) = 0.05579
Normality CHI-SQ (2) = 1.1402
Heteroscedasticity
LM Version CHI-SQ (1) = 1.2578
F Version F (1, 10) = 1.1709
Result®: log Yg = 4.795 + 0.513 log L + 0.029 log K - 0.148 log Q 
(2.091) (1.227) (.113) (-0.455)
a: figures in parentheses are t-values.
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Table 8.21
Estimating the Modified Production Function Equation 8.3 Sensitivity Analysis: AR (1) Method Labour Input = number employed
Equation: log Yg = T + a log L + b log K + c log Q 
Where: Yg = number served; T = constant; L = labour 
variable; K = capital variable; Q = quality/price variable.
No. of observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
Constant 4,7316 1.5757 3.0028
log L 0.53438 0.2824 1.8922
log K 0.35079 0.2700 1.2990
log Q -0.04380 0.1825 -0.2401
R-squared 0.60934
F-Statistic 2.7296
DW statistic 2.3108
Result^: log Yg = 4.732 + 0.534 log L + 0.351 log K - 0.044 log Q 
(3.003) (1.892) (1.299) (-0.240)
a : figures in parentheses are t-values.
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Table 8.22
Estimating the Modified Production Function Equation 8.4 Labour input = man-hours
Equation: Yg = TL^I&MT^
where: Yg = number served; T = constant; L = labour 
variable; K = capital variable; MT = education variable.
Number of Observations: 10
R-squared: - 0.55637
Regressor Coefficient Standard
Error
95% Confidence 
Intervals
Constant 19.170 150.802 -349.829 388.169
L 0.633 0.790 - 1.30 2.566
K 0.212 0.330 - 0.595 1.019
MT 0.092 0. 668 - 1.542 1.726
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CHAPTER 9: TRANSPORT AND ALLIED ACTIVITIES, SELECTEDCARIBBEAN COUNTRIES
9.1 SAMPLING PROCEDURE
This survey was conducted among transport and allied 
activities in Antigua and Barbados during 1995. While 
the Barbados survey (including the accommodation and 
restaurant sub-sectors) lasted throughout 1995, that in 
the case of Antigua was undertaken during a ten-day 
visit. The telephone directories of the respective 
countries were used as the sample frames.
9.1.1 Antigua
In the case of Antigua, most of the taxis servicing 
the tourist sector are merged into three associations, 
one located at the airport, another at the Heritage Quay, 
cruise ship berthing facility, in the capital; and a 
third at the hotels. There are, however, independent 
taxis who ply .the streets of St. Johns, the capital. The 
survey targeted all three major associations, but 
succeeded in reaching the airport and hotel based ones.
In addition, one independent taxi operator was 
interviewed in order to compare experiences. It should 
be borne in mind, however, that the taxi associations do 
cover the bulk of the tourist trade.
A sample of five car rental agencies (16.7%) was 
picked from a total of thirty. Although initial contact 
was made with these and questionnaires explained and 
distributed, only two responses were received. These 
constitute 40% of the sample, or 6.7% of the total. The 
survey targeted four of seven (57%) tour operators and 
received 100% response. In the case of Antigua, then, a 
total of nine responses were received.
273
Chapter 9: Transport and. Allred Activities, Selected Caribbean
Countries
9.1.2. Barbados
Barbados possesses numerous taxi associations, most 
of them operated as small units. This would have made 
coverage on a strictly random sample basis extremely 
difficult. It was therefore decided to narrow down the 
sample to one of two major tourist areas - the Christ 
Church-St. Lawrence district. An attempt was made to 
interview seven or 50% of the taxi associations located 
in that area. Four responses, representing 57% of the 
target and 28.6% of the universe, were completed.
A sample of ten tour operators/ground handlers, 
representing 50% of the total, was selected. Six 
responses were received. These made up 60% of the sample 
or 30% of the total. In the case of Barbados, then, ten 
questionnaires were completed.
9.2 DESCRIPTION
With the exception of a multi-activity firm which 
commenced operations in the nineteenth century, 
establishment dates ranged from 1952 to 1993. Moreover, 
just over 50% of the entities were set up between 1972 
and 1993. All but one, a British firm, are locally 
owned. In some cases, particularly in those of the tour 
operators, one finds expatriate owners/mangers who have 
become naturalised. All but one agency were owner 
operated. Six of the agencies can be classified as taxi 
operators, while another combined tours, taxis and car 
rental activities. Five entities were ground 
handlers/destinâtion mangers, while two offered 
destination management, tour and travel agency services.
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Three were engaged in outbound travel and tour 
operations, while two were exclusively vehicle rental 
agencies.
Two agencies were located at the hotels, airport and 
sea ports. Another three operated within hotels, while 
three were located within hotel districts. Two agents 
operated from the airport, while another two covered both 
airport and hotels. Three entities were located within 
the city (See Table 9.1 which outlines establishment 
dates, ownership structure, type of agency and location).
As can be observed, the agencies constitute a varied 
set of entities, some of whom transport passengers and 
others which handle or organise activities on behalf of 
the latter. Only 53% actually transport tourists. Fleet 
size for this group ranges from one to 165 (Table 9.2). 
This is a measure of the varied levels of operation 
within the industry.
9.3 EMPLOYMENT
Another such measure is that of employment. This is 
also marked by wide variations, ranging from one to 171 
and averaging 34. While the sample includes some 
reasonably large enterprises, it consists mainly of 
small scale entities, with seventy-four 74% of them 
employing twenty persons or less.
Part time employment is a feature for 37% of the 
enterprises, as can be seen in Table 9.3. This is 
explained by some establishments taking on extra staff, 
when visitor load increases. It is also explained by the 
fact that some tour representatives and linguists are 
required to work only part time. Employment, while 
showing some changes over the five year period 1989 to
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1993, can be said to be reasonably stable 
(Table 9.4).
An examination of the gender structure of management 
employees shows that male management staff constitute 59% 
of staff at that level. In the case of the supervisory 
cadre, however, only 24% are male. This is in keeping 
with what appears to be the norm in a number of 
activities, in that women are found to out-number men at 
the supervisory levels, while men hold the majority of 
management level jobs (Charles, 1995; Accommodation and 
Restaurant studies). It is noted however, that women do 
not appear to be dis-advantaged in this situation where 
they hold 41% of management positions.
In the case of staff other than management and 
supervisory, male employees represent 66% of the total. 
This differs from the accommodation and restaurant sub­
sectors, where females outnumber males in this cadre. It 
can be explained by the large number of male drivers to 
be found within the sub-sector. It is noticeable, 
however, that tour representatives are usually female.
The gender structure then differs depending on the type 
of entity, whether transport or destination management.
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Table 9.1
Establishment Date, Ownership Structure, Agency Type & Location
Agency
Number
Establishment
Date
Percentage
Local
Ownership
Agency Type Location
1 1952 100 tours, 
taxis, 
rental
hotel, 
airport & 
seaport
2 1992 100 handling hotel
3 1987 100 taxis hotel
4 1975 100 handling hotel area
5 n.s. 100 handling, 
tours & 
travel
hotel, 
airport & 
seaport
6 1993 100 travel & 
tour
outskirts
7 1986 100 ground
handling
hotel area
8 1981 100 handling n.s.
9 1990 100 taxis hotel area
10 1977 100 taxis airport,
hotel
11 n.s. 100 handling,
tours,
travel
city
12 1895 0 travel & 
tours
city
13 1972 100 rental
agency
airport,
hotel
14 1980 100 rental
agency
airport
15 1966 100 taxis airport
16 1957 100 taxis city rank
17 1968 100 taxis hotel
18 1975 100 handling city
19 1948 100 travel & 
tours
city
n.s.: not specified
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Table 9.2 
Fleet Size by Type of Vehicle
Agency
Number
Taxis & 
Vans
Buses Rental
Vehicles
Luggage
Tucks
Total
Fleet
1 26 6 0 4 36
3 7 1 0 0 8
5 50 4 52 0 106
9 3 1 0 0 4
10 20 0 0 0 20
13 0 0 125 0 125
14 0 0 13 0 13
15 n.s. n.s. n.s. n.s. 65
16 1 0 0 0 1
17 165 0 0 0 165
n.s.; not stated
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Table 9.3
Employment in Transport & Allied Activities By Full Time and Part Time 1993
Agency 
No.
No. of Full 
Time
No. of Part 
Time
Total Employed
1 46 6 52
2 13 1 14
3 8 0 8
4 10 0 10
5 130 7 137
6 5 0 5
7 8 0 8
8 17 0 17
9 4 0 4
10 20 0 20
11 40 8 48
12 3 1 4
13 16 0 16
14 5 0 5
15 65 0 65
16 1 0 1
17 171 0 171
18 10 4 14
19 16 1 17
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Table 9.4
Employment in Transport and Allied Activities1989 -1993
A g e n c y
N u m b e r
N u m b e r
E m p l o y e d
1 9 8 9
N u m b e r
E m p l o y e d
1 9 9 0
N u m b e r
E m p l o y e d
1 9 9 1
N u m b e r
E m p l o y e d
1 9 9 2
N u m b e r
E m p l o y e d
1 9 9 3
1 5 2 5 2 5 2 5 2 5 2
2 n . s . n . s . n . s . 8 1 4
3 8 8 8 8 8
4 8 9 9 9 1 0
5 7 2 7 2 1 3 7 1 3 7 1 3 7
6 n . s . n . s . n . s . n . s . 4
7 8 8 8 8 8
8 1 2 1 2 1 2 1 2 1 7
9 4 4 4 4 4
1 0 2 0 2 0 2 0 2 0 2 0
1 1 2 5 3 0 3 0 4 0 4 8
1 2 3 3 3 3 4
1 3 7 7 7 1 2 1 6
1 4 2 2 2 2 2
1 5 6 5 6 5 6 5 6 5 6 5
1 6 1 1 1 1 1
1 7 n . s . n . s . n . s . n . s . 1 7 1
I B 7 7 9 9 1 4
1 9 1 7 1 7 1 7 1 7 1 7
n.s.: not stated
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9.4 EDUCATION AND TRAINING
It has been observed that education and training can 
influence the productivity of organisations (Denison and 
Jorgenson in Kendrick, 1987; ILO, 1989; Hornell, 1992; 
Sasse and Harwood-Richardson, 1996; Watson, 1996). As in 
the case of the accommodation and restaurant surveys, 
information was sought on education and training for the 
transport and allied activities sub-sector. In the case 
of the latter, the responses indicate that 35% of 
management staff had degrees, while another 35% had pre­
degree tertiary level education. In the case of 
supervisory staff, 24% had reached tertiary level 
education, while 6% (one in 17) had reached degree level.
Typically, the drivers, who may be considered front­
line tourism workers, had reached the secondary school 
level. Some, however, indicated that primary school 
education was the highest level attained. Staff, other 
than management, supervisory and driving, typically had 
reached the secondary tier.
It is recognised that not all tourism jobs are 
highly skilled. It is essential however, that employees 
be oriented to the tasks that they are to perform. Thus 
the survey sought to ascertain whether organisations had 
staff training programmes in place. The responses 
suggest that 15 (79%) of them had some form of training 
programme. Six (32%) of them exposed staff to external 
training, while five (26%) conducted internal programmes. 
Another four had both internal and external courses. 
External training tended to be conducted by the local 
hotel and tourism organisations as well as airline and 
cruise ship management.
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9.5 INNOVATION AND WORK REORGANISATION
Innovations/improvements are sometimes critical to 
enhancing the productivity of organisations {ILO, 1989; 
Jones and Lockwood, 1989). Thus the survey posed 
questions which sought to determine whether the 
associations or companies had instituted any changes 
during the last five years. Fourteen agencies (77%) 
indicated that they had undertaken some form of 
modification. A variety of innovations were mentioned, 
the most popular being the computerisation of accounts, 
undertaken by five agencies. This was followed by full 
computerisation and computerisation of the reservations 
systems, each having been done by four firms. Others 
include computerisation of word processing (2) , 
computerisation of fleet and mileage data (1), 
establishing a new office (1), introducing a 
communications system (2), purchasing new vehicles (1), 
adopting uniforms for drivers (1), implementing 
Identification cards for drivers (1) and copyrighting the 
company’s computer programme (1). The above indicates 
that computerisation, whether partial or full, has been 
adopted by a number of agencies. This will have enhanced 
the Organisation’s capability for handling and 
transporting customers and improving accountability.
Other modifications were geared towards improving 
passenger comfort and employee presentation.
On the subject of possible work method changes, only 
two agencies admitted to having implemented any. These 
took the form of increasing the number of passengers per 
vehicle (through an increase in the average vehicle
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size), enlarging the size of the accounts division and 
introduction of more systems for tracking incoming 
passengers.
9.6 INCENTIVES AND PROFIT SHARING
The survey also sought information on possible 
incentive schemes adopted by individual agencies. Seven 
(37%) indicated that they implemented some form of 
incentive scheme. Commission based work was felt to be 
an incentive. Others included a prize for the highest 
sales, overseas travel for staff, overseas training 
courses and cruises, free flights and special 
accommodation, sales incentive/bonus based on set targets 
and the assignment of the more lucrative areas to the 
more capable driver.
Based on the survey of the three sub-sectors, profit 
schemes do not appear to be widely used in the tourist 
industry in the Caribbean. In the case of the transport 
and allied sub-sector, only two agencies admitted to 
having such schemes. One scheme took the form a thrift 
fund. Another that was considered to be a profit sharing 
scheme was the staff access to discounts in all company 
departments (in the case of a multi-department firm). In 
addition, the commission-based remuneration under which 
sales representatives operate was considered as a profit 
sharing arrangement.
9.7 PASSENGER DEMAND
Given the varied composition of the agencies 
participating in the survey, passenger load varied
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considerably. It ranged from a low of 910 to over one 
million (1,000,000) per annum (Table 9.5). Mileage 
covered by the relevant firms also varied appreciably, 
ranging from 5,400 to over four million (4,000,000) miles 
per annum. Data provided on percentage of tourists in 
total passenger load indicates that, with the exception 
of one agency, this ranged from 90% to 100%. This sub­
sector, as exemplified by the sample, derive the business 
almost exclusively from tourism and can be classified as 
tier 1 tourism enterprises (Smith, 1989; Cooper,
Fletcher, Gilbert and Wanhill, 1993).
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Table 9.5
Passenger Load/Demand Transport and Allied Activities
Agency
Number
Number of
Passengers
Handled
Mileage Number Tourist as % 
Total 
Clientele
1 291200 n.a. 95
2 7800 260000 100
3 80640 201600 90
4 11700 n.a. 100
5 150000 182000 95
6 910 n.a. 100
7 3856 n.a. 100
8 24000 n.a. 100
9 8640 11520 100
10 12960 5400 75
11 68000 n.a. 100
12 86400 40000 100
13 11440 32880 100
14 912 156000 90
15 294720 1950000 90
16 1008 20160 90
17 1081080 4435200 99.9
18 41600 1248000 100
19 20000 n.a. 100
n.a.: not applicable
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9.8 SALES AND COSTS
Mention has already been made of the mix of agencies 
which participated in the survey. This variety was 
especially pronounced in the area of data provision. For 
while some enterprises were able to provide information 
directly from records, others were unable to do so. The 
sales and cost data presented in this study are in part 
calculated from various bits of information on number of 
trips, fares, distances travelled, vehicle cost and life, 
maintenance costs, fuel and other costs. This time 
consuming effort was facilitated by the willingness of 
taxi and tour operators in both countries surveyed.
While the survey had targeted data for the period 1989 to 
1993, the sales and cost figures generally cover the 
period 1993/94, based on availability.
The data indicates that sales range from US$ 16,500 
to US$ 4,693,333, again an illustration of the different 
scales of operation among the agencies surveyed. 
Profitability was just as varied ranging from a loss of 
US$ 3,500 to a profit of just under US$ 2.8 million.
Most enterprises reporting financial data were 
profitable, with only two recording losses and one 
breaking even (Table 9.6).
It needs to be pointed out that profitability is . 
over-estimated in some cases, particularly those of the 
taxi associations, where the salaries accruing to 
individual operators were not separated out. Whereas one 
could arrive at reasonable estimates of earnings and most 
costs, this was not the case with wages and salaries. 
Therefore profit, in these cases, includes wages.
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Table 9.6
Sales, Cost & Profitability Transport & Allied Activities (1993/94)
Agency
Number
Sales Costs Profit Profit % 
of Sales
1 1000000 n.s. n.s. n.s.
3 72800 37500 35300 48.5
6 16500 20000 -3500 -21
7 247500 249500 -2000 -0.8
8 400000 350000 50000 12.5
9 56640 41800 14840 26
10 216000 153333 60667 28
11 1977000 1806000 171000 8.6
, 12 1037037 722222 314815 30.4
13 1430000 n.s. n.s. n.s.
14 94200 94200 0 0
15 1526666 642030 884636 57.9
17 4693333 1983533 2709800 57.7
19 370370 329629 40741 11
n . s .: not stated
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9.9 MARKETING
The survey also focussed on marketing which is felt 
to be critical in raising the level of output and 
ultimately productivity. On the question of marketing, 
84% of the respondents indicated that they promote the 
business. The principle form of marketing was that of 
attendance at trade fairs, conferences and seminars, 
undertaken by eleven (58%) of the agencies. Another 
popular method of promotion, used by five agencies, was 
that of placing advertisements in travel magazines.
Other types of marketing methods adopted were overseas 
representation (3), use of brochures (3) , telephone 
directory advertisement (2), advertisement in road and 
national maps (2), use of printed cards (1), direct 
approach to guests (1), targeting repeat business (1), 
promotion through agencies such as local hotel and 
tourism authorities, the Caribbean Hotel Association,
ASTA and Thomas Cook (2), association with cruise boats, 
such as arranging multiple destination trips (1), 
advertising in cruise boats (1), through the use of news 
letters and information packs (1), direct calls to tour 
operators (1) and through the use of facsimile (1).
The amounts spent on marketing ranged from US$ 800 
to US$ 35,000 as can be seen in Table 9.7. These seem to 
be small budgets. For, although one recognises that much 
of the business is linked to developments in other 
tourism sub-sectors, marketing by individual agents can 
improve demand, particularly in the area of repeat 
business. Moreover, all tourist activities have a role 
to play in improving the destination's image.
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Table 9.7
Marketing Budget, Transport and Allied Sub-sector (US$)
Agency
Number
Marketing
Budget
4 7500
5 3000
6 800
7 6250
8 7500
9 1050
11 35000
12 17407
13 4444
14 900
19 3704
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9.10 KNOWLEDGE OF PRODUCTIVITY
The survey sought to determine management's 
familiarity with the concept of productivity, by posing 
questions in relation to measurement and ways of 
improving the Organisation's productivity. In respect of 
the former, a varied list of measurement indicators was 
supplied by respondents. One enterprise would measure 
productivity in terms of the number of items/services 
sold per passenger. Another would gauge it by tourist 
arrivals. An increase in good reports/reduction in 
complaints was suggested as an indicator of productivity 
improvement. The nature of the work done and the 
performance of employees were also suggested as measures 
of productivity. An increase in new clients/loss of 
clients was highlighted as another indicator. An 
evaluation of service quality and the conduct of business 
audits were also among the mechanisms that would be used 
to measure productivity. Increased business and 
increased gross revenue were seen as an indication that 
productivity had increased.
It will be observed that the above supplied 
productivity yardsticks include measures that may 
illustrate that demand for the service has improved; or 
that focus on the output or input (labour input) aspect 
of productivity measurement. There were, however, two 
instances of responses which had attempted to merge the 
output and input indicators. One firm noted that 
productivity could be measured in terms of the number of 
passengers handled in relation to office employees, while 
another provided as its productivity measure the volume 
of business over the number of employees.
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Respondents were also asked to suggest ways in which 
productivity could be improved. A number of interesting 
responses were received in this regard. Some focussed on 
factors external to the agencies, while others examined 
internal features. The matters outside of agencies' 
control centred mainly around the hotels, in a sense 
attesting to the integrated set of activities which make 
up the tourist sector. It was felt that hotels needed to 
be upgraded and that hotel operators needed to take 
cognisance of competitor prices. An increase in tourist 
arrivals, itself dependent on a number of factors 
external to the individual agency (such as promotion of 
the destination and improved economic circumstances in 
the sending countries), was suggested as one of the 
features which would lend to productivity increases in 
the transport and allied activities sub-sector. Other 
external factors suggested as necessary for an 
improvement in productivity were an improvement in 
customer care at all points in the system, immigration 
being an example; and a modification of Government's 
vehicle permit policy (Barbados).
The agencies also suggested measures which they 
could undertake to improve the productivity of their 
organisations. These included a greater marketing 
effort, more familiarity with management books, and 
tracking marketing dollars in relation to received 
responses. It was also felt that improvements in the 
quality of service and extracting a greater volume of 
work from a given work force would also benefit the 
Organisation's productivity. It was also felt that 
given the increased competition from the all-inclusive 
hotels to traditional operators, in that the former 
tended to offer all services within the compound, a
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discount plan targeted at the former would be worthwhile. 
It was also suggested that measures designed to increase 
the number of customer call backs in the course of a 
holiday would lead to productivity improvement within an 
organisation.
9.11 IMPACT OF EXTERNAL ENVIRONMENT
The agencies were asked to indicate whether there 
were positive or negative factors in the external 
environment which affected their operations. They 
highlighted several factors, the negative far outweighing 
the favourable ones. It was suggested that the dramatic 
shift in the composition and characteristics of the 
tourist over the last five years was beneficial to the 
industry. In particular the increased number of 
Europeans, itself made possible by the increased charter 
flights from that area, was seen as a positive feature.
It was argued that the number of bed-nights was higher 
for Europeans than for American visitors. Another 
positive feature of the trade was the elimination of 
seasonality (marked by all-year-round trade), a feature 
which was also noted in the accommodation and restaurant 
sub-sector studies. The business environment was seen to 
be good by one agency and in the case of Antigua, 
heightened promotion by Government and the Hotel and 
Tourism Association was seen as beneficial to the sector.
The responses provided by participants to the survey 
did much to highlight the integrated nature of many of 
the activities within the tourism sector, as it also 
illustrated the sometimes conflicting interests and 
positions held by stake holders. In particular, members 
of the transport and allied sub-sector emphasised the
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linkage between performance of the hotel sector and their 
own fortunes. Thus the poor standards exhibited by some 
hotels was seen as affecting their business negatively. 
The policies of the all-inclusive establishments, which 
was also engaged in passenger transfers, impacted 
negatively on the industry. In addition, the price and 
other forms of competition from destinations such as 
Mexico and Mauritius which adversely affected the 
regional hotels did also filter down to the transport 
sector. The region's uncompetitive airfares and the 
closure of some airlines also impacted negatively on the 
industry. To counter some of the negative impacts, it 
was suggested that product diversification was needed.
Conflicting interests were sometimes noticeable 
within the transport and allied activities sub-sector.
One of the negative factors indicated was an increase in 
the number of taxis plying the trade. It was felt that 
the industry had reached saturation point. Taxi 
operators, particularly in Barbados, complained of 
competition from the tour buses and rental car agencies. 
In particular, it was observed by some small operators 
that the business, once manned by small, black operators, 
had been seen to be lucrative and attractive to whites. 
This had led to the entry into the business of the large- 
scale operator, utilising tour buses which have the 
effect of putting smaller operators out of business. The 
transport industry in Barbados in particular has 
undergone significant change, fuelled by the tour 
company/destination manager preference. This general 
trend towards "a more organised tourism and external 
control" was noted by an operator in Antigua as well. It 
was noted that there was increased tendency towards 
booking through travel agents, which in the opinion of
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some taxi operators did not favour them. Some argued 
that larger profit margins were creamed off by the tour 
operators/destination managers.
Other negative features suggested included the 
feeling by taxi operators that assigned fares were out of 
line with costs; the poorly designed rent-a-car desk at 
the airport bred confusion (Antigua); the aging of 
vehicles and inability of operators to replace them 
because of poor returns from the business (Barbados); 
competition from the vans meant to provide transport to 
locals, but which have entered the tourist areas, thus 
under-cutting prices (Barbados); tourist injury from bad 
roads and inadequate sidewalks (Antigua); recession 
abroad, Canadian air strike and the Gulf War.
It was also suggested that a greater marketing 
effort was needed and that solutions to the garbage 
disposal problem, which contributed to reef destruction, 
be found. Despite all the problems identified, it was 
felt by one operator that greater service would be the 
key to reaping the sector's potential.
9.12 CONCLUSIONS
This chapter, which described the transport and 
allied activities sub-sectors of Antigua and Barbados, 
indicated the diversity of the sub-sector. The latter 
consists of a varied set of agencies - taxis, destination 
managers/ground handlers and tour operators. Their 
diversity is also indicated in the organisational 
structures in that the taxi operators tend to be 
individuals formed into loose associations, while other 
entities possess more formal structures.
The agencies are on average small-sized, 75%
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employing twenty or less. However, employment is marked 
by wide variations from one to 171 persons. Data on 
fleet size, passenger load, mileage, sales and 
profitability also serve to indicate the distinctions in 
the level of operations.
In the area of marketing, while most entities 
indicated that they promote the business, their marketing 
budgets (provided by 58% of the sample) appeared to be 
low. On the questions related to the meaning and 
measurement of productivity, operators showed a 
reasonably good knowledge of the factors influencing 
productivity, but were not necessarily able to define the 
latter. They showed an awareness of the integrated 
nature of tourism activities, noting the dependence of 
their operations on the hotel sector in particular.
Their assessment of the impact of the external 
environment on their enterprises also served to 
underscore the inter-relatedness of tourism activities 
and their sometimes conflicting interests. Moreover, 
operators within the transport and allied sub-sectors 
outlined a variety of factors - local and external - that 
had negatively affected their operations.
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CHAPTER 10: PRODUCTIVITY ANALYSIS TRANSPORT AND ALLIED 
ACTIVITIES, SELECTED CARIBBEAN COUNTRIES
As in the case of the accommodation and restaurant 
sectors, the data on which this section of the study is 
based was derived from a survey of firms/entities. In 
this case, the survey was conducted in Antigua and 
Barbados. In this sub-sector, as in the case of the other 
two, the approach to the study of productivity used was 
that of applying the Cobb-Douglas Production function and 
a modified production function to the data. The 
unconstrained Cobb-Douglas production function takes the 
following form:
0=TL^K^.....................(10.1)
Where: O = output
T = constant 
L = labour input 
K = capital input
In this production function a is the partial elasticity 
of output with respect to labour (holding capital 
constant) and b is the partial elasticity of output with 
respect to capital (holding labour constant). T then is 
the residual, defined as total/multi-factor productivity.
As in the case of the two sectors studied to date, 
this cross section study utilises financial and quantity 
statistics as the output indicators. From the literature 
review, sales, value-added and quantity measures 
appropriate for the particular sub-sector did suggest 
themselves as output indicators (CSO, 1970; Mark, 1982; 
Kendrick, 1987; ILO, 1989) . However, in the transport 
and allied industry, value added could only be computed 
for a few enterprises, the difficulty being the
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unwillingness of respondents to provide financial data, 
regarded as highly confidential. The quantity measure 
felt to be appropriate for the transport sector was that 
of passenger-miles. Mark {1982, p. 6) notes that "output 
units in transportation have two dimensions, amount and 
distance; they reflect not only how much has been 
transported, but also how far. As such ton-miles, 
passenger-miles, barrel-miles and so forth are the 
primary output indicators for these industries".
It should be noted however, that transport in this 
study is being used broadly to encompass a range of 
services, including destination management and ground 
handling. The various actors contribute to transferring 
the tourist from the airport to his accommodation, and to 
organising entertainment, dining and sight seeing. In 
this complex set of operations, not all participants to 
the survey own/operate vehicles. The destination 
manager/ground handler may sub-contract the taxi 
company/association. The number of passengers handled was 
therefore thought to be an appropriate output indicator. 
In this study then, the output measures used were sales, 
passenger-miles and the number of passengers handled.
In the case of the input indicators, labour-hours 
and the number of persons employed were used 
alternatively as the labour input, while depreciation 
rates, a measure of capital services, was the capital 
input variable. The unavailability of capital 
expenditure data prevented the use of an alternative 
capital input indicator.
As noted in the synopsis of the sub-sector (Chapter 
9), the respondents were a mixed group of service 
providers: taxi operators, tour operators which in some 
cases also offered travel agency services (out-bound 
passengers) and destination managers. One might expect
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then that they would vary in terms of their level of 
sophistication. This was especially marked in the type 
of data provided, in that data could in some cases be 
readily drawn from records, while in others, groups of 
drivers from a particular association would together 
provide information on fares charged per run/trip, the 
number of trips done in a specified period and 
importantly, the distance travelled for short and long 
hauls. In the latter cases, sales and mileage estimates 
had to be derived from the data provided. Similarly, in 
the case of cost data, some enterprises/associations 
could not give a global figure, but could break it down 
in terms of the various components, such as fuel, 
insurance, maintenance, depreciation. In some cases, 
information on vehicle cost and life was used to 
calculate depreciation. In other instances, notably 
those of tour operators and destination managers, 
depreciation rates were estimated from data on capital 
expenditure over a five year period and the company's 
depreciation policy.
10.1 RESULTS, SURVEY OF TRANSPORT AND ALLIED ACTIVITIES
The model centred around the Cobb-Douglas production 
function and a modified function, which can be presented 
in log-linear form as in equations (10.2) and (10.3). The 
modified function is simplified, based largely on data 
availability.
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logO-T+aloqL+hlogK......... (10.2)
logO=T+alogL+blogK+clogM+dlogS+elogMT. . . (10.3)
Where : O = output
T = constant 
L = labour input 
K = capital input 
M = marketing variable 
S = scale variable 
MT = education variable
10.1.1 Sales As output Indicator
Bivariate correlations of the dependent and possible 
explanatory variables were run in the SPSS package.
Three variables, which would normally be combined in the 
residual T - the 'coefficient of ignorance'- were 
included with those identified in the standard production 
function. One was an education indicator, defined as the 
number of management persons with at least pre-degree 
tertiary level education as a percentage of all 
management personnel. The others were the marketing 
budget and the scale variable (fleet size). It was 
observed that the sales variable was strongly correlated 
with man-hours (0.8979), the number of persons employed 
(0.9351) and the marketing budget (0.8268); was 
marginally associated with the scale variable (0.5349) 
and was poorly correlated with the capital variable 
(0.1907) and the education variable (- 0.0834).
It was also noted that some of the explanatory 
variables were highly correlated. This was the case with
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the marketing budget and man-hours (0.7324), the 
marketing budget and the number of persons employed 
(0.8066) and, as expected, man-hours and the number of 
persons employed (0.9351). Moreover, partial 
correlations suggested that it might not be prudent to 
include the marketing budget and either of the labour 
input indicators in the same equation; since the former 
did not assist the latter in an explanation of sales.
Poor partial coefficients were exhibited in the cases of 
marketing budget and man-hours (0.3300) and marketing 
budget and the number employed (0.4730). The scale and 
labour input variables (man-hours and number employed) 
also indicated poor partial correlations (0.1681 and 
0.3075 respectively) suggesting that scale and labour 
input did not assist each other in influencing output, 
although separately they may impact it. By contrast, a 
reasonably good partial correlation was shown between the 
marketing budget and depreciation rates (- 0.6390).
It was decided that the education variable should be 
dropped, in view of its overly poor relationship with 
sales. As in the case of the other sector studies, the 
modified production function was simplified by adding one 
variable at a time to the Cobb-Douglas production 
function, given the data limitations. The model then 
consists of equations (10.2), (10.4) and (10.5).
logO=T+alogf+jblogK+clogM. . . (10.4) 
loqO=T+alogL+bloqK+dlogS. . . (10.5)
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Equation (10.2), which was first estimated using 
man-hours as the labour variable, was shown to be 
strongly associated with sales, as indicated in a 
positive coefficient value of 0.9942 which is significant 
at the 5% level. The capital coefficient, while 
significant at the 5% level, displays a negative sign, 
contrary to expectations. The R-squared provides a 
modest fit for the data and the Durbin-Watson statistic 
produces an indeterminate result. However, other 
diagnostic tests (heteroscedasticity, normality, 
functional form and serial correlation) are in order 
(Table 10.1).
The substitution of the number of persons employed 
as the labour input variable does yield results similar 
to those indicated by the application of the man-hours 
variable. Again the labour input coefficient is seen to 
exert a strong influence on output (sales). The 
coefficient, valued at 1.11 is significant at the 5% 
level. The capital variable is not significant and 
displays a negative sign (Table 10.2).
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Table 10.1
Estimation of Cobb-Douglas Production Function
Equation 10.2 
Sales As Output Variable
Equation: log ^ = T f a log L + b log K
where = sales; T = constant; L = labour variable (man- 
hours); k = capital variable.
Number of observations: 14, from 1 to 14
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.4374 0.88641 3.8779
log L 0.9942 0.23178 4.2893
log K -0.5374 0.22748 -2.3624
R-squared 0.6386
F-statistic 9.7203
DW-statistic 1.3499
Serial Correlation
LM Version CHI-SQ(l) = 1.3665
F Version F(l, 10) = 1.0816
Functional Form
LM Version CHI-SQ(l) = 0.09147
F Version F(l, 10) = 0.06576
Normality CHI-SQ(2) = 0.5568
Heteroscedasticity
LM Version CHI-SQ(l) = 1.8463
F Version F(l, 12) = 1.8229
Results®: log = 3.437 + 0.994 log L - 0.537 log K
(3.878) (4.289) (-2.362)
a: figures in parentheses are t-values
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Table 10.2
Estimation of Cobb-Douglas Production FunctionEquation 10.2 (Labour input = number employed)
Equation: log = T + a log L + h log K
where Yi = sales; T = constant; L = labour variable (number 
employed); k = capital (capital v a r i a b l e ) .
Number of observations: 14, from 1 to 14
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.6300 0.7867 4.6145
log L 1.1139 0.2365 4.7108
log K -0.3556 0.2045 -1.7390
R-squared 0.6799
F-statistic 11.6842
DW-statistic 1.2967
Serial Correlation
LM Version CHI-SQ(l) = 1.7218
F Version F(l, 10) = 1.4024
Functional Form
LM Version CHI-SQ(l) = 0.2359
F Version F(l, 10) = 0.1714
Normality CHI-SQ(2) = 0.6017
Heteroscedasticity
LM Version CHI-SQ(l) = 1.5752
F Version F(l, 12) = 1.5213
Results®: log = 3.630 + 1.114 log L -0.356 log K
(4.615) (4.711) (-1.739)
a: figures in parentheses are t-values
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The desirability of an exogeneity test or 
Instrumental Variable/Two Stage Least Squares procedure, 
as a method for dealing with the simultaneity problem, 
has been referred to in the accommodation and restaurant 
sector studies. The performance of these operations, 
however, depend on the availability of instruments and 
the identification of the basic equation (Maddala, 1988; 
Pindyck and Rubinfeld, 1981). The insufficiency of 
instruments has disallowed the performance of an 
exogeneity test. In addition, data inadequacy ruled out 
the possibility of an indirect estimation of a ,  as 
recommended by Desai (197 6). However, a test for 
simultaneity between sales and the labour variable was 
undertaken, using scale as the instrumental variable.
The results, shown in tables 10.3 and 10.4, indicate that 
the labour variable can be considered as exogenous.
Equation 10.4 which introduces the marketing 
variable into the production function, does confirm the 
suggestion that it might be more appropriate to separate 
the marketing and labour input variables. The apparent 
multicollinearity between the marketing budget and the 
labour input could have resulted from the small number of 
agencies (9) providing information on/making allocation 
to the marketing budget. The results, shown in tables 
10.5 and 10.7, indicate that the marketing variable is 
significant, while the labour variable (defined 
alternatively as man-hours and number employed) is not. 
While the capital variable is not significant, it now has 
a positive sign. The R-squared and most diagnostic tests 
are favourable. However, there is auto-correlation. The 
use of the AR(1) technique results in further
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improvements in the value of the capital variable, which 
is still not significant (tables 10.6 and 10.8).
The labour input variable was dropped from the 
equation. The marketing variable, with a coefficient of 
1.386 that is significant at the 5% level, does impact on 
sales. In addition, the R-squared (0.8256) provides a 
very good fit for the equation. However there is marked 
auto-correlation, indicated by the poor Durbin-Watson 
and other measures of serial correlation. With the use 
of the AR(1) technique, the capital variable is 
significant at the 10% level (tables 10.9 and 10.10).
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Table 10.3
Instrumental Variable Estimation (Labour input = man-hours)
Equation: log = T + a log L 
Instruments: T; log S
where = sales; T = constant; L = labour; S = scale 
v a r i a b l e .
Number of observations: 8, from 1 to 8
Regressor Coefficient Standard
Error
T-Ratio
Constant -0 .4003 2.0124 -0.1989
log L 1.5368 0.4688 3.2778
R-squared 0.48153
F-statistic 5.5725
DW-statistic 2.1016
Serial Correlation
LM Version CHI-SQ(l) = 0.1252
Functional Form
LM Version CHI-SQ(l) = 3.8207
Normality CHI-SQ(2) = 1.1368
Heteroscedasticity
LM Version CHI-SQ(l) = 0.2823
Results®: log Yj = - 0.400 + 1.537 log L
(-0.199) (3.278)
a: figures in parentheses are t - v a l u e s .
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Table 10.4
Instrumental Variable Estimation (Labour input = number employed)
Equation: log Y]_ = T + a log L 
Instruments: T; log S
where Yi = sales; T = constant; L = labour; S = scale 
v a r i a b l e .
Number of observations; 8, from 1 to 8
Regressor Coefficient Standard
Error
T-Ratio
Constant 1.5482 0.9620 1.6092
log L 1.4841 0.3025 4.9067
R-squared 0.76863
F-statistic 19.9324
DW-statistic 1.9386
Serial Correlation
LM Version CHI-SQ(l) = 0.02901
Functional Form
LM Version CHI-SQ(l) = 4.5307
Normality CHI-SQ(2) = 1.4299
Heteroscedasticity
LM Version CHI-SQ(l) - 0.01042
Results®: log Yi = 1.548 + 1.484 log L
(1.609) (4.907)
a: figures in parentheses are t-values.
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Table 10.5
Estimation of Modified Production Function Equation 10.4 Sales As Output Variable
Equation: log Yjl = T + a log L +  b log K  + c log M  
where = sales; T =  constant; L = labour variable (man- 
hours); k =  capital variable; M =  marketing variable.
Number of observations: 1, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 2.4880 1.1954 2.0813
log L 0.30497 0.42029 0.7256
log K 0.40456 0.32917 1.2290
log M 1.2540 0.38317 3.2728
R-squared 0.8422
F-statistic 8.8959
DW statistic 0.5653
Serial Correlation
LM Version CHI-SQ(l) =  5.0730
F Version F(l, 4) = 5.1674
Functional Form
LM Version CHI-SQ(l) = 2.8413
F Version F(l, 4) = 1.8454
Normality CHI-SQ(2) =  0.8402
Heteroscedasticity
LM Version CHI-SQ(l) = 0.1435
F Version F (1, 7) =  0.1134
Results®: log Yi = 2.488 + 0.305 log L + 0.405 log K +1.254 log M
(2.081) (0.726) (1.229) (3.273)
a: figures in parentheses are t-values.
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Table 10.6
Estimation of Modified Production Function AR(1) Method: Equation 10.4 Sales As Output Variable
Equation: log ^ T + a log L + b log K  + c log M  
where = sales; T = constant; L ~ labour variable (man- 
hours); k = capital variable; M  = marketing variable.
Number of observations: 9, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 2.6245 0.94947 2.7642
log L 0.1776 0.23955 0.7414
log K 0.4438 0.24162 1.8368
log M 1.3516 0.33060 4.0884
R-squared 0.9163
F-statistic 10.9482
DW statistic 1.7223
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Table 10.7
Estimation of Modified Production Function Equation 10.4 (Labour input = number employed)
Equation: log Yj = T + a log L -h b log K  +c log M
where = sales; T = constant; L = labour variable (number
e m p l oyed); k = capital variable; M  = marketing variable.
Number of observations: 9, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 2.1542 1.3625 1.5811
log L 0.3492 0.40699 0.8581
log K 0.3891 0.32424 1 . 2 0 0 1
log M 1.2598 0.36216 3.4787
R-squared 0.84798
F-statistic 9.2968
DW statistic 0.6364
Serial Correlation
LM Version CHI-SQ(l) = 4.9010
F Version F(l, 4) = 4.7826
Functional Form
LM Version CHI-SQ(l) = 3.2430
F Version F(l, 4) = 2.2533
Normality CHI-SQ(2) = 0.90045
Heteroscedasticity
LM Version CHI-SQ(l) = 0.01892
F Version F(l, 7) = 0.01475
Results®: log Yi = 2.154 + 0.349 log L + 0.389 log K + 1.260 log M
(1.581) (0.858) (1.200) (3.479)
a: figures in parentheses are t-values.
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Table 10.8
Estimation of Modified Production Function AR(1) Method: Equation 10.4 (Labour input = number employed)
Equation: log Yx = T + a log L + b log K  + c log M
where = sales; T = constant; L = labour variable (number
employed); k = capital variable; M = marketing variable.
Number of observations: 9, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 2.4553 1.0063 2.4399
log L 0.1780 0.23239 0.7661
log K 0.4502 0.23710 1.8986
log M 1.3834 0.29981 4.6144
R-squared 0.91685
F-statistic 11.0285
DW statistic 1.7277
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Table 10.9
Estimation of Modified Production Function Equation 10,4 (Labour Variable Dropped)
Equation: log = T + b log K  +c log M
where = sales; T = constant; k = capital variable;
M = marketing variable.
Number of observations: 9, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 2.9720 0.95210 3.1215
log K 0.4161 0 , 31555 1.3186
log M 1.3863 0.32342 4.2865
R-squared 0.82559
F-statistic 14.2012
DW-statistic 0.56318
Serial Correlation
LM Version CHI-SQ(l) = 4.2496
F Version F(l, 5) = 4.4728
Functional Form
LM Version CHI-SQ(l) = 1.6439
F Version F(l, 5) = 1.1174
Normality CHI-SQ(2) = 0.8207
Heteroscedasticity
LM Version CHI-SQ(l) = 1.0291
F Version F(l, 7) = 0.9038
Results®: log Yj = 2.972 + 0.416 log K + 1.386 log M
(3.122) (1.319) (4.287)
a: figures in parentheses are t-values
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Table 10.10
Estimation of Modified Production Function AR(1) Method: Equation 10.4 (Labour variable dropped)
Equation: log Yi = T + b log K + c log M
where = sales; T = constant; k = capital variable;
M  = marketing variable.
Number of observations: 9, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 2.7624 0.89359 3.0914
log K 0.5092 0.22444 2.3745
log M 1.5146 0.23561 6.4286
R-squared 0.90498
F-statistic 15.8728
DW statistic 1.6161
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Equation 10.5, which introduces the scale variable, 
shows the labour variable as significant at the 5% level, 
while the capital variable is not significant and carries 
a negative sign. The scale variable is highly 
significant and carries a higher coefficient than does 
the labour variable. The R-squared suggests a very good 
fit. However, the functional form statistic is poor 
(tables 1 0 . 1 1  and 1 0 .1 2 ).
It will be recalled that the survey covered two 
countries - Antigua and Barbados, which in terms of 
Butler's "Life Cycle" theory would be categorised among 
the more mature destinations (France, undated;
Albuquerque and McElroy, 1992) . Despite their apparent 
similarities, it was thought necessary to determine 
whether country of location affected the results. The 
Dummy Variable (DV) procedure was used in order to 
ascertain whether any distinction could be drawn. The 
methodology employed was that of assigning a value of 1  
for establishments located in Antigua and 0, if 
otherwise. The output associated with Barbados would be 
included in the constant term and the DV coefficient 
would represent the difference in output associated with 
a change from Barbados to Antigua (Pindyck and Rubinfeld, 
1981; Pesaran and Pesaran, 1987).
The results set out in Table 10.13 indicate that a 
change from Barbados to Antigua impacts favourably on 
output, defined as sales. The elasticity of output with 
respect to this change is represented by a coefficient of
1.06 which is significant at the 1 0 % level.
The differential evidenced in the case of the 
transport sector could have resulted from the scale 
factor; in that most of the transport operators within 
the Antiguan tourist sector are formed into large units.
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A related factor is that some of the larger units in 
Barbados did not provide the data necessary to enable 
their inclusion in the statistical investigation. In 
addition, some of the Barbadian operators complained of a 
down-turn in the trade, as well as of increased 
competition in the sector.
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Table 10.11
Estimation of Modified Production Function Equation 10.5 Sales As Output Variable
Equation: log Yj = T + a log L + b log K +c log S
where = sales; T = constant; L = labour variable (man-
hours); k = capital variable; S =scale variable.
Number of observations: 8 , from 1 to 8
Regressor Coefficient Standard
Error
T-Ratio
Constant 4.7949 1.8191 2.6358
log L 0.3955 0 . 1 2 0 1 3.2924
log K -1.0728 0.5696 -1.8835
log S 0. 9086 0.1276 7.1225
R-squared 0.9820
F-statistic 72.8007
DW statistic 2.8822
Serial Correlation
LM Version CHI-SQ(l) = 2.5160
F Version F(l, 3) = 1.3763
Functional Form
LM Version CHI-SQ(l) = 5.6531
F Version F(l, 3) = 7.2264
Normality CHI-SQ(2) = .58937
Heteroscedasticity
LM Version CHI-SQ(l) = 3.4606
F Version F(l, 6 ) = 4.7540
Results®: log Y^  = 4.795 + 0.396 log L - 1.072 log K + 0.909 log S
(2.636) (3.292) (-1.884) (7.123)
a; figures in parentheses are t-values
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Table 10.12
Estimation of Modified Production Function Equation 10.5 (Labour input = number employed)
Equation: log = T + a log L + b log K  + d log S 
where = sales; T = constant; L = labour variable; 
k = capital variable; M = scale variable.
Number of observations: 8 , from 1 to 8
Regressor Coefficient Standard
Error
T-Ratio
Constant 4.4307 1.6028 2.7644
log L 0.5089 0.1324 3.8444
l og K -0.8145 0.4919 -1.6555
log S 0.8036 0.1324 6.0676
R-squared 0.98579
F-statistic 92.4812
DW-statistic 2.9973
Serial Correlation
LM Version CHI-SQ(l) = 2.7313
F Version F(l, 3) = 1.5552
Functional Form
LM Version CHI-SQ(l) = 4.5943
F Version F(l, 3) = 4.0470
Normality CHI-SQ(2) =  0.5137
Heteroscedasticity
LM Version CHI-SQ(l) =. 3.6583
F Version F(l, 6 ) = 5.0557
Results®; log Yi = 4.431 + 0.509 log L - 0.815 log K + 0.804 log S
(2.764) (3.844) (-1.656) (6.068)
a: figures in parentheses are t-values.
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Table 10.13
Assessing Impact of Country Location on Production Function Sales As Output Variable
Equation: log = T + a log L + h log K + D 
where = sales; T = constant; L = labour variable; 
k = capital variable; D (dummy variable) = 1 ,  if Antigua 
and 0, if otherwise.
Number of observations: 14, from 1 to 14
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.2862 0.70922 4.6336
log L 0.94899 0 . 2 2 2 0 1 4.2741
log K -0.23387 0.18857 -1.2402
D 1.0610 0.51093 2.0767
R-squared 0.77638
F-statistic 11.5727
DW-statistic 1.8658
Serial Correlation
LM Version CHI-SQ(l) = .02281
F Version F(l, 9) = .01469
Functional Form
LM Version CHI-SQ(l) = 1.9491
F Version F(l, 9) = 1.4556
Normality CHI-SQ(2) = 0.18830
Heteroscedasticity
LM Version CHI-SQ(l) = 0.69102
F Version F(l, 12) = 0.62305
Results®: log Yi = 3.286 + 0.949 log L - 0.234 log K + 1.061 D
(4.634) (4.274) (-1.240) (2.077)
a: figures in parentheses are t-values.
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10.1.2 Passenger Miles as Output Indicator
Passenger-miles has been cited in the literature as
an acceptable quantity output measure for the estimation
of productivity in enterprises transporting passengers. 
Bivariate correlations, run between passenger-miles and a 
number of variables held to be relevant to the analysis, 
indicated strong associations between passenger-miles and 
man-hours and number employed (0.8571 and 0.7537
respectively) and to a lesser extent with the scale
variable (0.5758). It was poorly correlated with the 
marketing variable (-0.1215) and negatively correlated 
with the capital variable (-0.5207). The scale variable 
was highly correlated with man-hours (0.7880), with 
number employed (0.7 991) and the capital variable 
(-0.7718), suggesting possible collinearity. The 
marketing variable was dropped from the investigation, 
given its poor relationship with the output variable and 
the small number of data points.
In this aspect of the study, equations 10.2 and 10.5 
were estimated. Table 10.14 which shows the results of a 
regression of passenger-miles on man-hours and 
depreciation rates showed the labour variable as exerting 
strong influence on output; indicated with a partial 
elasticity of 1.97, which is significant at the 5% level. 
The capital variable, on the other hand, carries a 
negative sign. It will be observed that R-squared at a 
value of 0.64598 provides a modest fit for the data. In 
addition all diagnostic statistics have been favourably 
tested. The substitution of number of persons employed 
as the labour input variable, moreover, supports these
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findings, as will be seen in Table 10.15. In this case, 
as in that utilising man-hours as the input variable, the 
capital input variable is not significant and displays 
the unexpected sign. All test criteria are also met.
The introduction of the scale variable (equation 
10.5) indicated poor results, in that all variables are 
statistically insignificant (Table 10.16). However, when 
the labour variable is dropped, the scale variable
becomes significant at the 5% level (Table 1*0.17).
As in the case of sales used as the output 
indicator, so too in this case, a Dummy Variable test for 
the impact of country of location indicated that a shift 
from Barbados to Antigua suggested a favourable change in 
output. The DV coefficient is significant at the 10% 
level, while the labour variable is significant at the 5%
level. The capital variable, is on the other hand, not
significant and carries a negative sign (Table 10.18).
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Table 10.14
Estimation of Cobb-Douglas Production FunctionEquation 10.2 Passenger-Miles As Output Variable
Equation: log Y2 = T + a log L t b log K
where Y2 = passenger-miles; T = constant; L = labour
variable (man-hours); k = capital variable.
Number of observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
Constant 3.8153 2.0483 1.8626
log L 1.9751 0.4882 4.0455
log K -0.9929 0.6090 -1.6303
R-squared 0.64598
F-statistic 8 . 2 1 1 0
DW-statistic 2.1232
Serial Correlation
LM Version CHI-SQ(l) = 0.1738
F Version F(l, 8 ) = 0.1176
Functional Form
LM Version CHI-SQ(l) = 0.3746
F Version F(l, 8 ) = 0.2578
Normality CHI-SQ(2) = 1.4381
Heteroscedasticity
LM Version CHI-SQ(l) = 0.4599
F Version F(l, 10) = 0.3986
Results®: log Y2 = 3.815 + 1.975 log L - 0.993 log K
(1.863) (4.046) (-1.630)
a: figures in parentheses are t-values
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Table 10.15
Estimation of Cobb-Douglas Production FunctionEquation 10.2 (Labour input = number employed)
Equation: log Y2 = T + a log L + b log K
where Yg = passenger-miles; T == constant; L = labour
variable; k = capital variable.
Number of observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.0588 1.8310 2.7628
log L 2.0769 0.4964 4.1842
log K -0.7752 0.5791 -1.3387
R-squared 0.6612
F-statistic 8.7830
DW-statistic 2.2785
Serial Correlation
LM Version CHI-SQ(l) = 0.47579
F Version F(l, 8 ) = 0.33029
Functional Form
LM Version CHI-SQ(l) = 0.15955
F Version F(l, 8 ) = 0.10780
Normality CHI-SQ(2) = 0.75652
Heteroscedasticity
LM Version CHI-SQ(l) = 0.64613
F Version F(l, 10) = 0.56908
Results®: log Y2 = 5.059 + 2.077 log L - 0.775 log K
(2.763) (4.184) (-1.339)
a: figures in parentheses are t-values
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Table 10.16
Estimation of Modified Production Function Equation 10.5 Passenger-miles As Output Variable
Equation: log Y2 = T + a log L t b log K  + d. log S 
where Yg = passenger-miles; T = constant; L = labour 
variable (man-hours); k = capital variable; S = scale 
v a r i a b l e .
Number of observations: 9, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 5.7515 5.0480 1.1394
log L 0.8526 1.1082 0.7694
log K -1.1527 1.0715 -1.0758
log S 0.8670 1.0852 0.7990
R-squared 0.75569
F-statistic 5.1553
DW statistic 2.0943
Serial Correlation
LM Version CHI-SQ(l) = 0.45442
F Version F(l, 4) = 0.21270
Functional Form
LM Version CHI-SQ(l) = 0.06054
F Version F(l, 4) = .02709
Normality CHI-SQ(2) - .08470
Heteroscedasticity
LM Version CHI-SQ(l) = .22637
F Version F(l, 7) = .18061
Results®: log Yz = 5.752 + 0.853 log L - 1.153 log K +0.867 log S
(1.139) (0.769) (-1.076) (0.799)
a: figures in parentheses are t-values
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Table 10.17
Estimation of Modified Production Function Equation 10.5 (Labour input dropped)
Equation: log Y2 = T + b log K  + d log S
where Y2 = passenger-miles; T = constant; k = capital
variable; S = scale variable.
Number of observations: 9, from 1 to 9
Regressor Coefficient Standard
Error
T-Ratio
Constant 7.6987 4.2165 1.8259
log K -1.3997 0.9869 -1.4183
log S 1.5500 0.6024 2.5729
R-squared 0.7268
F-statistic 7.9797
DW-statistic 1.7392
Serial Correlation
LM Version CHI-SQ(l) = 0.00623
F Version F(l, 5) = 0.00346
Functional Form
LM Version CHI-SQ(l) = 0.03208
F Version F(l, 5) = 0.01789
Normality CHI-SQ(2) = 0.44943
Heteroscedasticity
LM Version CHI-SQ(l) = 0.62428
F Version F(l, 7) = 0.52174
Results®: log Y2 = 7.699 - 1.40 log K +1.550 log S
(1.826) (-1.418) (2.573)
a: figures in parentheses are t-values
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Table 10.18
Assessing Impact of Country Location on ProductionFunctionPassenger-miles As Output Variable
Equation: log Y2 = T + a log L tb log K + D 
where Y2 = passenger-miles; T = constant; labour variable 
(man-hours); k = capital variable; D (dummy variable) = 1, 
if Antigua and 0, otherwise.
Number of observations: 12, from 1 to 12
Regressor Coefficient Standard
Error
T-Ratio
Constant 1.4753 2.0877 0.70668
log L 2.0601 0.4201 4.9036
log K -0.8019 0.5297 -1.5140
D 2.6405 1.2774 2.0670
R-squared 0.7692
F-statistic 8.8885
DW statistic 2.6060
Serial Correlation
LM Version CHI-SQ(l) = 1.4868
F Version F(l, 7) = 0.98996
Functional Form
LM Version CHI-SQ(l) = 0.99874
F Version F(l, 7) = 0.63549
Normality CHI-SQ(2) = 0.36408
Heteroscedasticity
LM Version CHI-SQ(l) = 1.1298
F Version F(l, 10) = 1.0393
Results®: log Yg = 1.475 + 2.060 log L - 0.802 log K + 2.641 D
(0.707) (4.904) (-1.514) (2.067)
a: figures in parentheses are t-values
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10.1.3 Number of Passengers as Output Indicator
As indicated earlier, the number of passengers 
handled was seen to be a more appropriate indicator for 
the mixed group of entities which constitute the 
transport and allied sub-sector. The study therefore 
investigated the Cobb-Douglas production function 
(equation 1 0 .2 ), using number of passengers as the output 
indicator. When man-hours is utilised as the labour 
input, the latter is shown to be the only statistically 
significant variable. The R-squared at 0.8353 provides a 
good fit for the data. In addition, all diagnostic tests 
are successfully concluded (Table 10.19).
The substitution of the number of persons employed 
for the labour input variable supports the earlier 
results, in that the labour input statistic is again 
shown as the only statistically significant variable.
Here it is valued at 1.339 and is significant at the 5% 
level. The R-squared at 0.74134 suggests a reasonably 
good fit for the data. Moreover, all diagnostic tests 
indicate acceptable findings (Table 10.20).
The above regressions were run on 13 data points, 
the limitation being the number of enterprises for which 
depreciation statistics could be provided or computed.
An attempt was made to include a greater number of 
entities, by re-designing the production function to 
exclude the capital input as follows:
logO=T+alogL............ (1 0 .6 )
Where :
0  = output 
T = constant 
L = labour input
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The results shown in tables 10.21 and 10.22 support 
the findings to date, namely that the labour input exerts 
a strong impact on output, as indicated in the value of 
its coefficient and the significance level. While all 
diagnostic statistics are in order, the R-squared value 
drops to 0.6418 and 0.6148, indicating a deviation from 
the standard production function.
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Table 10,19
Estimation of Cobb-Douglas Production FunctionEquation 10.2 Number of Passengers As Output Variable
Equation: log = T + a log L +b log K
where Y3 = number of passengers; T = constant; L = labour 
variable (man-hours); K = capital variable.
Number of observations; 13, from 1 to 13
Regressor Coefficient StandardError T-Ratio
Constant -1.1123 0.75997 -1.4636
log L 1.3212 0.18571 7.1141
log K -0.2627 0.19241 -1.3654
R-squared 0.83527
F-statistic 25.3534
DW-statistic 2.2544
Serial Correlation
LM Version CHI-SQ(l) = 0.96840
F Version F(l, 9) = 0.72439
Functional Form
LM Version CHI-SQ(l) = 1.0682
F Version F(l, 9) = 0.80577
Normality CHI-SQ(2) = 0.43093
Heteroscedasticity
LM Version CHI-SQ(l) = 0.99925
F Version F(l, 11) = 0.91592
Results®: log Y 3 = - 1.112 + 1.321 log L - 0.263 log K
(-1.454) (7.114) (-1.365)
a: figures in parentheses are t-values
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Table 10.20
Estimation of Gobb-Douglas Production FunctionEquation 10.2 (Labour input = number employed)
Equation: Jog Yj = T + a Jog L fJb Jog K
where Y3 = number of passengers; T = constant; L = labour 
variable; K = capital variable.
Number of observations: 13, from 1 to 13
Regressor Coefficient Standard
Error
T-Ratio
Constant -0.38378 0.88302 -0.43462
log L 1.3391 0.25040 5.3479
log K -0.04279 0.23844 -0.17946
R“Squared 0.74134
F-statistic 14.3303
DW-statistic 1.8520
Serial Correlation
LM Version CHI-SQ(l) = 0.12631
F Version F(l, 9) = 0.08831
Functional Form
LM Version CHI-SQ(l) = 0.91862
F Version F(l, 9) = 0.68432
Normality CHI-SQ(2) = 0.28149
Heteroscedasticity
LM Version CHI-SQ(l) = 1.5559
F Version F(l, 11) = 1,4955
Results®: log Y 3 = - 0.384 + 1.339 log L - 0.043 log K
(-0.435) (5.348) (-0.179)
a: figures in parentheses are t-values.
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Table 10.21
Estimation of Production Function Equation 10.6 (Capital input dropped)
Equation: log Yj = T + a log L
where Y3 = number of passengers; T = constant; 
L = labour variable (man-hours).
Number of observations: 19, from 1 to 19
Regressor Coefficient Standard
E r r o r
T-Ratio
Constant -1.0050 0.79888 -1.2580
log L 1.1489 0.20815 5.5198
R-squared 0.64186
F-statistic 30.4681
DW-statistic 2.0833
Serial Correlation
LM Version CHI-SQ(l) = 0.06062
F Version F(l, 16) = 0.05121
Functional Form
LM Version CHI-SQ(l) = 0.20454
F V e r s i o n F(l, 16) = 0.17412
Normality CHI-SQ(2) = 1.0544
Heteroscedasticity
LM Version CHI-SQ(l) = 1.6563
F Version F(l, 17) = 1.6234
Results®: log Y3 = -1.005 + 1.149 log L
(-1.258) (5.520)
a: figures in parentheses are t-values.
332
Chapter 10: Productivity Analysis Transport and Allied Activities
Table 10.22
Estimation of Cobb-Douglas Production FunctionEquation 10.6 (Capital input dropped)
Equation: log = T + a log L
where Y3 = number of passengers; T = constant; 
L = labour variable (number e m p l o y e d ) .
Number of observations: 19, from 1 to 19
Regressor Coefficient Standard
Error
T-Ratio
Constant -0.15238 0.69331 -0.21979
log L 1.2196 0.23412 5.2093
R-squared 0.61483
F-statistic 27.1368
DW-statistic 2.1238
Serial Correlation
LM Version CHI-SQ(l) = 0.12775
F Version F(l, 16) = 0.10830
Functional Form
LM Version CHI-SQ(l) = 0.39512
F Version F(l, 16) = 0.33980
Normality CHI-SQ(2) = 0.93013
Heteroscedasticity
'LM Version CHI-SQ(l) = 2.2280
F Version F(l, 17) = 2.2583
Results®: log Y 3 = -0.152 + 1.220 log L
(-0.220) (5.209)
a: figures in parentheses are t-values.
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10.2 CONCLUSION
The regressions indicate that, with the exception of 
those that include the marketing variable, the partial 
elasticity of output with respect to labour is within the 
range of 0.396 and 2.077. These are indicative of 
relatively strong output-labour elasticity, which could 
be explained by the high labour intensity of the 
enterprises; a situation already observed in the other 
tourist activities studied. The marketing and scale 
variables also impacted on output, the former improving 
the influence of the capital variable. The latter, 
however, was not significant.
The sum of the partial elasticities of output with 
respect to labour and capital denotes whether an industry 
exhibits decreasing, constant, or increasing returns. 
Thirlwal (1994) notes that one would normally expect 
a + b to sum to less than 1 , on the expectation of 
diminishing marginal productivity of factors. The 
transport and allied sub-sector does show mixed results, 
based largely on the output indicator used. When sales 
is used as the output indicator, the results (tables 1 0 . 1  
and 10.2) indicate decreasing returns. Passenger-miles 
as the output variable exhibits one instance of 
decreasing returns and another of increasing returns 
(tables 10.14 and 10.15). The only variation in these 
two cases is in the change in labour input. The use of 
the number of passengers handled produces one condition 
of increasing returns and another of constant returns 
(tables 19 and 20). One of the explanations that can be 
offered for the differences (in returns to scale), 
illustrated in the use of the three output variables, is 
to be found in the differing sub-sets of the sample, a
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situation which depended on the type and number of 
responses to the survey.
The strong labour input influence, also observed in 
the accommodation and restaurant studies have 
implications for productivity management, an issue that 
will be dealt with in the next chapter.
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CHAPTER 11: FACTORS INFLUENCING PRODUCTIVITY
This chapter examines the factors influencing 
productivity through an analysis of the determinants of the 
productivity ratio. It also uses as its point of departure 
the conclusions of the production function analyses of 
chapters 6 , 8  and 10. The findings suggest that the labour 
variable is the most important determinant of output, 
indicated in the high partial elasticity of output with 
respect to labour, particularly in the case of the 
accommodation sector. This leads one to conclude that in 
highly labour intensive industries, such as the tourism 
activities under study, productivity revolves principally 
around labour issues. It supports the view, held by a 
number of authors, that productivity in labour-intensive 
services such as hospitality and tourism is largely a 
question of labour productivity (Riley, 1995; Sutermeister 
, 1963; Watson, 1996; Heap, 1996; Conlin and Baum, 1996).
It will be recalled from Chapter 3 that productivity 
is defined as an output-input ratio. In order to determine 
the factors influencing productivity then, one needs to 
examine the components of the ratio. In the case of the 
service-oriented tourism activities (hotels, restaurants 
and transport and allied activities) under study, output 
was indicated by financial indicators such as sales and 
value added and by quantity measures such as guest-nights, 
number served and passenger-miles (chapters 6 , 8  and 1 0 ) . 
One should then examine these indicators with a view to 
determining the factors influencing them. It can be stated 
that demand for the product/service is a significant 
determinant of output. Demand in turn will depend on the 
price at which the service is sold as well as on competing 
prices. External factors such as rising income levels in 
the sending countries, fads and fashion that will determine 
the extent to which leisure time facilities and particular
337
Chapter 11: Factors Inflxienaxng- Productivity
destinations are in demand, will also influence demand. 
The latter will also be stimulated by the marketing and 
promotion efforts of the enterprises and national tourism 
entities. Indeed, the way in which prospective customers 
perceive the service will depend to a large extent on the 
marketing and promotion effort. The customers' perception 
of their actual experience, on the other hand, will be 
based on their assessment of the quality of the product or 
service offered, in short on their perception of whether 
they have received value for money. Moreover, repeat 
visits will hinge on this.
The labour and capital inputs constitute the 
denominator of the productivity ratio. However, in the 
context of the highly labour-intensive nature of the 
tourism activities being studied, the factors determining 
the labour variable are critical. Nonetheless, it must be 
borne in mind that capital and labour work in an integrated 
way, in that the human input can often be made to be more 
efficient with the use of appropriate tools and technology. 
The input aspect of the productivity ratio, then, is 
influenced by information technology, appropriate tools and 
equipment; as well as by staff selection and recruitment 
procedures, the quality of the work force as indicated by 
qualifications, competence, communication skills and 
personality; and the training opportunities provided by the 
Organisation. Another important consideration is that of 
the quality of management. While the managerial input 
forms part of the labour variable, it must at the same time 
be seen as distinct from the rank and file. For management 
has the potential for impacting not only on the input 
aspect of the productivity ratio, but also on the output 
dimension.
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11.1 FACTORS AFFECTING LABOUR INPUT
The labour input is felt to be critical in the 
hospitality and tourism sectors, because of the service- 
oriented nature of these activities. A human resources 
management approach would therefore appear to be vital in 
this context. Watson (1996) notes that human resource 
management can be viewed as a means of managing people to 
achieve competitive advantage. She holds that "although 
employees can be considered the most important 
organisational asset in the labour-intensive hospitality 
industry, few hospitality organisations are taking this 
strategic approach to the management of human resources" 
(p. 104) . The focus on human resource management would pay 
dividends, given its comprehensive approach to employee 
resourcing, utilisation and development (Watson, 1996). 
Such a comprehensive HRM strategy might include the issues 
of pay and performance, incentives, motivation, education 
and training.
The issue as to whether higher pay produces better 
performance and hence, higher productivity, has been much 
discussed (Rothe, 1963; Hornell, 1992; Ehrenberg & Smith, 
1994) . This is a question that appears to belong equally 
to the fields of economics and social psychology. 
Ehrenberg and Smith (1994) discuss reasons as to why higher 
pay is felt to generate greater productivity. One relates 
to the type of worker which the company can attract. That 
is, with the larger pool of applicants available to the 
firm, the latter is able to select more experienced, 
dependable and highly motivated workers. Another reason 
advanced in favour of higher wages is that workers are less 
likely to quit their jobs. This has the effect that 
employers will offer more training opportunities and thus 
demand more effort of the employees. Yet another of the
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reasons cited by Ehrenberg and Smith is related to the 
question of fairness. Workers will reduce effort if they 
perceive that they are not being treated fairly. Moreover, 
workers "judge the fairness of their pay by comparing it 
with what they could obtain elsewhere" (Ehrenberg and 
Smith, 1994 p. 383). It should be observed in this regard 
that a study conducted by Hornell (1992), on the factors 
giving rise to productivity, indicates that the most 
successful companies paid their work force wages in excess 
of those paid in their localities. Similarly, Heskett 
(198 6) identifies companies which pay in excess of union 
scales, in order to achieve stability and increased 
productivity. Ehrenberg and Smith however caution that 
wages in excess of the 'efficiency wage' (that is, the 
above-market pay level at which the marginal revenues to 
the employer of a further pay increase equal the marginal 
costs) will not be profitable for the employer.
The debate concerning whether higher pay elicits 
greater effort on the part of the employees is not 
conclusive. Rothe (1963), however, recommends some 
guidelines that might assist one in determining the 
effectiveness of pay and compensation. He notes that an 
employer who offers some financial incentive to employees 
is trying to change behaviour, by teaching them a new 
habit. This involves a learning process. The latter in 
turn requires that, on the part of the employee, there be 
a motive and an understanding of what is to be learned. 
Moreover this must be backed by an appropriate incentive 
which is awarded on successful completion of the action. 
Based on these guidelines, then, Rothe suggests that 
commissions and bonuses, defined as extra pay for extra 
effort, qualify as activities that could elicit greater 
employee performance. In addition, individual and group 
incentive plans that are tied to performance would also
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meet his criteria. Hornell's survey of the most
successful companies also supports Rothe's conclusions in 
that he highlights the use of pay plus performance-related 
bonus compensation packages.
There ought to be a distinction between compensation 
packages based totally on an individual's output and those 
that are partially tied to the individual's performance. 
While the former reward the individual for personal effort, 
and may seem to be in keeping with the employer's 
objectives, 'they could introduce a sense of instability 
into the work force. They could be counter-productive. 
Moreover, individual output is not always easily
measurable. Ehrenberg and Smith (p. 374) note in this
regard that "the variations in earnings that are inherently 
possible under the output-based pay are thought to be 
unappealing to workers because of their presumed 'risk 
aversion' (that is, workers' preference for earnings
certainty, even if it means somewhat lower pay)". It is 
fairly easy to see how a piece-work system, in the case of 
a goods producing firm, can produce both positive and 
negative results. However, applying this to tourism 
enterprises may be more difficult. This has to do with the 
performance standards that would have to be set for the 
wide variety of tasks; as well as the absence of a tangible 
output.
The yardstick in some cases could be a number of
procedures to be performed in a specified time period. 
This is of relevance in the housekeeping department, in 
terms of number of rooms to be cleaned within a certain 
time period. As in the case of goods production, 
complexities in terms of quality of work set in. If
employees are paid solely on the basis of output, then the 
same positive and negative outcomes associated with piece
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work are discernible. It has been argued that output-based 
schemes, within which commissions fall, have the potential 
for sacrificing quality to output and may thus work against 
the company's long-term interest. They have the added 
disadvantage of creating an unstable work force. Thus some 
basic pay to which could be added bonuses for extra effort, 
would seem to be preferable to the strict output-related 
pay package.
Group incentive schemes, such as profit-based and 
bonus, are sometimes preferred to those based on individual 
performance. However they may also have drawbacks. They 
may not necessarily elicit greater effort on the part of 
employees since all employees within the group can benefit 
from them, regardless of individual effort. Some
individuals may indeed reduce effort, since they can 
benefit from the extra effort put in by others. However, 
Ehrenberg and Smith note that such problems can be overcome 
if group members establish their own monitoring and 
surveillance systems. Moreover, some studies have 
indicated that there is a positive correlation between 
profit sharing and organisational output (Weitzman and 
Kruse in Ehrenberg and Smith, 1994). Estrin and Wadhwani, 
(in ed. Sapsford and Tzannatos, 1990) are more cautious, 
noting that while there has been some evidence for positive 
productivity effects in a number of studies, the various 
effects have not yet been disentangled. The strongest 
findings, they note, are to be found in firms that have a 
significant degree of employee ownership as well as profit 
sharing (p. 255) . The implication seems to be that
profit-sharing could be perceived as topping up salaries; 
whereas ownership may induce participants to take a keen 
interest in the company, thus encouraging increased work 
effort. Notwithstanding these reservations, profit-sharing
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schemes seem to produce satisfactory results, when offered 
to senior management, based on the company's long term 
profitability {Ehrenberg & Smith, 1994). On the
question of pay and productivity then, it can be concluded 
that higher pay can induce greater effort under certain 
circumstances. It is not the absolute level of pay that 
will increase the productivity of employees, rather it is 
the differential between that paid by a firm and that 
obtainable in the market. Compensation based on output may 
not lead to higher productivity, if it has the effect of 
creating uncertainty in the work place. Schemes that tie 
a part of earnings to output are likely to be more 
effective than global output-related ones.
It is desirable to look beyond the issue of 
remuneration for other sources of motivating employees to 
perform. Sutermeister (1963) focuses on the needs of the 
individual. He describes these needs as physiological, 
social and egoistic. He notes that physiological needs are 
likely to be satisfied, once the individual already has a 
job; the point being that the subsistence needs have been 
met. "The point is that where pay and security are 
adequate to satisfy physiological needs, we must turn our 
attention to the social and egoistic needs of individuals 
if we are to motivate them to better performance" (pp. 13- 
14) . Sutermeister also holds that social needs can be 
met on the job, but they may have been already satisfied 
outside of the work environment. It is the egoistic needs 
then, that are most likely to be the deciding factor. He 
defines these as "those that an individual has for a high 
evaluation of himself, and include such needs a knowledge, 
achievement, competence, independence, self-respect, 
respect of others, status, and recognition... The continuing 
satisfaction of egoistic needs, then, would seem to offer
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the best opportunity to motivate employees to better job 
performance" (p, 14).
This argument does appear to have some validity. 
However, one may argue that there could be a level of pay, 
beyond that which satisfies the subsistence needs, that 
could induce greater effort. It can be suggested that the 
greater the differential between that level and that which 
satisfies the "physiological needs", the more likely it is 
to induce greater performance. Sutermeister himself admits 
that a higher salary may fulfil an egoistic need for 
recognition and status.
Support for Sutermeister's arguments are to be found 
in Maslow's theory of human needs. Maslow (in Riley, 1995) 
classifies needs into physiological and psychological. 
These needs are further broken down into the need for self- 
actualisation, for self-esteem, to belong and be loved, for 
security and safety and for food, drink, health and sleep. 
Herzberg (Riley, 1995) makes a distinction between the 
'hygiene' factors, which require attention, but do not 
motivate people to work harder; and other needs. The 
features that motivate include recognition, responsibility, 
achievement and advancement. It is interesting to note 
that recognition, staff morale and satisfaction were 
identified as critical issues in surveys undertaken (Sasse 
and Harwood-Richardson, 1996; Stuart and Johns, 1996),
Staff education and training are seen as factors which 
influence employee productivity (Sasse and Harwood- 
Richardson, 1996; Hornell, 1992; Watson, 1996; Yeoman, 
Ingold and Peters, 1996; Heap, 1996). Not only is general 
education desirable as a requirement for all enterprises; 
but also training specifically designed for the tourism and 
hospitality activities is an important need. Such training
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should emphasise the goals, skills and qualities required 
in the industry. Moreover, such training should be 
ongoing. Yeoman, Ingold and Peters note that training
"conveys the productivity mission (or message) and also 
provides employees with the special skills needed to 
achieve productivity improvement. Training is thus a key 
element in organisational effectiveness" (p. 121).
11.2 THE ROLE OF THE MANAGER
Management holds a key role in creating the conditions 
for increased productivity in any organisation, but an even 
more complex one in the people-centred and oriented 
industry such as tourism. Management constitutes a 
critical component of the labour input in that it takes 
decisions that influence the level of output and the level 
and quality of the labour input. Moreover, it has an 
overall co-ordinating function and is therefore associated 
with a number of the factors influencing the productivity 
ratio.
One of the critical functions that management has to 
discharge is that of formulating a mission for the
Organisation. In order to have this translated into
actions, it should communicate it to the Organisation. The
mission statement should indicate goals, targets and
methodology through which they are to be effected. 
Importantly, employees are to be made aware of the mission, 
Hornell (1992) argues that his research into how companies 
achieve productivity for competitive advantage indicates 
that the best companies were endowed with managers who 
could formulate visions. He notes that, in some cases, the 
visions were not particularly profound (for example, simple
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mottoes); while in other cases they were well 
conceptualised philosophies. The Organisation needs to 
establish the type of image that it is seeking to portray, 
whether or not it wants to be regarded as an up-market
facility, whether or not it wishes to cater to specific
segments or a combination of market segments. Having 
established a mission, management should draw up ans that 
include a marketing strategy. It should also outline the 
resources necessary to carry out the plans. The
marketing effort is an internal area over which management 
has some control. There are, however, external aspects 
that impact on the output and ultimately on productivity. 
These include external economic developments and the 
stability of the external environment, which affect demand 
for tourism products. Management can attempt to mitigate 
these external impacts by forecasting. The importance of 
forecasting for productivity has been noted by Riley (1995) 
and Sasse and Harwood-Richardson (1996). Forecasting 
translates demand for the tourism services into a demand 
for labour and other resources. Management then attempts 
to utilise capacity and resources efficiently. Riley holds 
that in labour-intensive service industries productivity is 
about the utilisation of labour. Thus, one of management's 
tasks is essentially to "manage the physical output by
designing jobs in such as way as to ensure efficient
working practices and best technological methods while at 
the same time setting a hiring standard in terms of 
personal capacity to suit the job". Another is to "manage 
the relationship between forecast demand for labour and the 
actual supply of labour"(Riley, 1995 p. 69). It has been 
observed that management is generally unaware of the 
relevance of forecasting for productivity (Sasse and 
Harwood-Richardson, 1996.
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Heap (1996) and Hornell (1992) have stressed the need 
for management to understand and measure productivity, 
Hornell has indicated that the best companies possessed 
management who were aware of productivity and routinely 
measured it. Moreover, for them, the exercise did not 
appear to be a burden. It must be stressed also that it 
appears to be more beneficial to focus on the factors 
influencing productivity rather than on the actual ratio 
itself (Heap, 1996; Hornell, 1992; Sasse and Harwood- 
Richardson) . The rationale behind this approach is that 
one is better able to isolate the factors which can be 
addressed and which might lead to productivity improvement. 
This is a commendable approach, but one which should be 
combined with an examination of the productivity ratio over 
time. The latter indicates the direction of productivity 
within the firm, while the former is targeted at the 
determinants of productivity. Management's responsibility 
in respect of the labour input is a complex one, within the 
context of the labour-intensive tourism industry. It 
includes the adoption of careful selection and recruitment 
guidelines; to ensure that staff are competent to undertake 
the jobs for which they are being selected. Front-line 
jobs for instance require strong communication skills and 
an amicable personality. Thus TGI Fridays is said to 
undertake elaborate procedures, more in the form of an 
'audition' (Watson, 1996). Riley (1991) notes that 
recruitment is a 'search' process. The latter contains 
four elements: the hiring standard (what is required); the 
target market; the sources of recruitment; and the cost 
(how much the firm is prepared to invest in the search) . 
These elements depend on the type of skills being 
recruited. Riley also notes that, "with the exception of 
the skilled levels, most hotel and catering recruitment 
takes place in a market that is secondary in status, large,
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quick to respond to supply and demand changes, and has low 
pay with wide differentials" (p. 93). By contrast, the
higher-skilled jobs suggest a primary labour market of 
small size, slow to react to supply and demand changes, 
with higher pay, narrowly distributed. It follows that 
the type of recruitment strategy and cost involved will 
depend on the nature of the skills being sought. 
Notwithstanding these general guidelines, companies who are 
prepared to take the necessary steps to adopt innovative 
selection strategies may be better placed to meet the 
requirements of a highly personalised and interactive 
service.
Even the best of recruitment strategies will not 
suffice to ensure that staff is equipped to undertake their 
jobs. Thus training becomes a critical input. Management 
then, is charged with the task of designing effective 
training programmes and/or exposing staff to the relevant 
courses. These should be ongoing and be based on the job 
requirements and the company mission. An important
function is that of motivating staff, ensuring that they 
can fulfil their "egoistic" or psychological aspirations 
(Sutermeister, 1963; Riley, 1995). This includes designing 
jobs in such a way that they provide some measure of 
autonomy, opportunities for participation and affording 
recognition for good performance (Jones and Lockwood, 1989; 
Sasse and Harwood-Richardson, 1996; Stuart and Johns, 1996; 
Heap, 1996) . Heap argues that "work and jobs can be 
designed to create roles for individuals that offer them 
status, variety, reward and development" (p. 11). He holds 
that even relatively low-skill jobs can be designed to 
allow employees some discretion and a chance to show their 
commitment and concern for productivity and quality. In 
the absence of this, it will be difficult to have them
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commit to a productivity programme. It is interesting to 
note that employees of two companies used as case studies 
(conducted on total quality philosophies) informed that 
they wanted more recognition for their achievements (Stuart 
and Johns, 1996).
In addition to facilitating the attainment of 
psychological goals, management is also charged with 
providing tangible rewards. This can be done through the 
design of effective compensation schemes, along the lines 
already discussed; as well as providing achievement medals, 
certificates and trophies.
It needs to be stated that some employees are innately 
highly motivated. Indeed, some perform effectively, 
despite inefficient management. It is also recognised that 
some individuals are motivated by the success of their 
companies. Thus employees may take pride in being 
associated with a high profile company, a case of success 
breading its own dynamic.
One could ask the question as to who or what motivates 
those charged with motivating others. In owner-managed 
firms, management is motivated by the potential gains from 
running a highly successful company. It is also true that 
some managers are highly driven and derive a distinct 
satisfaction from establishing and bringing companies to 
the stage of successful ventures; then handing them over to 
other operators. Self-motivated individuals, whether 
management or non-management, are an asset to the 
Organisation. Strategies need to be specifically designed 
to motivate those who are not naturally motivated.
Management is not only responsible for motivating 
staff, but is also charged with overseeing the design and 
layout of the physical facilities; so that they can offer
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an appealing environment to customers as well as facilitate 
employee performance. The functional aspect is
particularly significant in the kitchen and dining 
facilities where it can affect throughput. Co-ordinating 
the provision of appropriate equipment and technology, 
which can enhance the organisation's productivity, is also 
another of management's functions. Jones and Lockwood 
(1989) have emphasised the importance of technology to the 
hospitality industry. They note that information
technology in particular can benefit the industry in three 
ways. First, "the use of computerised point-of-sale 
hardware enables closer monitoring of labour productivity 
.. and hence managers are able to arrange staff rotas to 
reflect more accurately peaks and troughs in customer 
traffic. Secondly many of the administrative and clerical 
roles have become efficient, producing more accurate 
information and a greater throughput of paperwork with 
considerably fewer staff. Thirdly, and perhaps most 
importantly, the introduction of computer technology into 
the front-of-house activities has reduced the clerical and 
often tedious aspects of the work, so that receptionists, 
cashiers and inquiry clerks are left free to concentrate on 
the more qualitative, service aspects of their role" (p. 
141) .
A review of the functions that management is required 
to perform in order to positively influence productivity in 
the hospitality and tourism industries does call for 
special qualities. As one author notes, the manager must 
be a sought of hybrid (Heap in Watson, 1996). Management 
needs to adopt a facilitating culture in which the human 
resource is placed in a central position. Some adjustments 
may have to be made in order to create an enabling 
environment. In some cases management training may be
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needed. The need for a nurturing as opposed to monitoring 
approach has been identified (Watson, 1996). Moreover 
there "is a connection between high productivity and a 
decentralised organisational structure with good horizontal 
contacts. Limited hierarchical levels and smooth co­
operation across departmental boundaries characterise the 
best companies" (Hornell, 1992). This is not in conflict 
with strong control at the top of the Organisation, what 
one author terms as a "tight and loose" organisational 
structure (Peters and Waterman in Watson, 1996).
11.3 FACTORS INFLUENCING PRODUCTIVITY: MANAGERS' PERCEPTIONS
The Hotel and Catering Training Centre (HCTC) study, 
conducted on managers' perceptions of factors influencing 
productivity, probed managers' responses in respect of 
sixteen variables, derived from the views of academics, 
exploratory interviews of managers and a literature review. 
Based on average ratings, managers ranked customer 
satisfaction and perceptions as the most influential 
factor. Quality of service was also highly rated. Staff 
morale and satisfaction, hotel facilities, economic 
climate, staff training and qualifications were also cited 
as important in raising productivity. Technology and 
forecasting were generally not considered as very 
significant.
It is interesting to note, however, that when the 
results are analysed according to ratings and size of 
hotels, differing emphases emerge. The more luxurious and 
lower-rated establishments rated customer satisfaction as 
the most influential factor. They also attached much 
significance to staff morale. However, the more luxurious
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accorded training and qualification more importance, while 
the others placed a higher rating on property overheads. 
Luxury hotels also attached more importance to technology 
and forecasting than did the others.
An examination of perceptions by size of property 
indicated that larger hotels found forecasting to be of 
more importance than did the smaller. They also attached 
more importance to staff training and qualifications than 
did smaller hotels. For them, technology, staff
recruitment and selection held more significance than for 
the smaller enterprises.
The methodological approach taken in the survey of 
Caribbean tourism entities was somewhat different. This 
survey sought to ascertain the education and training 
levels of staff within the enterprises. It also requested 
information on in-house and external training, where 
applicable. Similarly, information was sought on any 
innovations undertaken over a five-year period. In 
addition management was asked to indicate how it would 
measure productivity and to identify ways in which it might 
improve productivity. The responses to these and other 
questions were outlined in sector synopses (chapters 5, 7 
and 9), In this section, an attempt is made to draw out 
managers' perceptions on factors affecting productivity 
from those responses.
11.3.1 The Hotel and Other Accommodation Sub-Sector
It is assumed that the standard of general and specific 
education attained by staff can be taken as an indicator of 
management awareness of the importance of education for the 
firm's performance and ultimately productivity. While
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management staff seems to have reached reasonably good 
levels of general education as well as training directly 
related to the job, the same was not true of the 
supervisory staff. Over 60% of management staff had 
reached a pre-degree tertiary level of education and in 
fields directly related to the job. By contrast only 24% 
of supervisors had reached the pre-degree tertiary level; 
while 41% had had job related training. In the case of 
staff, other than management and supervisory, only 57% of 
establishments indicated that they had provision for 
training within the Organisation. However 78% sent staff 
to external agents for training. One, however, did not 
get the impression that training was structured. Moreover 
the small size of the training budgets does not suggest a 
strong enough emphasis on training.
Management shows some awareness of the implications of 
technological and other innovations for organisational 
improvements; given that just over 90% of establishments 
had undertaken some form of modification over a five-year 
period. The most popular was that of computerisation, 
particularly of reservations and accounts. Some
enterprises had also introduced new equipment.
The survey had also examined the area of incentives 
and profit sharing schemes. While there is an attempt to 
build some forms of incentive into their organisations, 
management did not show much interest in profit sharing 
schemes. The most frequently adopted scheme was that of 
the "employee of the month" or "employee" of the year 
awards. However, if one were to apply the criteria 
suggested earlier (Rothe, 1963; Riley, 1995), some of the 
'inducements' identified by management may not lead to 
increased employee performance. The employee award system 
itself, while having the potential for inducing extra
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effort, could in its current form, create disillusionment. 
Management needs to make it more accessible to employees by 
increasing the number of awards. The latter would then be 
more capable of eliciting extra effort from the work force. 
The Christmas bonus, within Caribbean culture, is regarded 
as almost mandatory and is unlikely to produce greater 
performance. While withholding it could lead to poor 
employee morale, it should not be seen as a trump card for 
inducing extra effort. Some managers identified the 
service charge as an incentive. However, since this is 
regarded as a certainty, it does not induce greater 
performance. It is more likely to be viewed as topping up 
salary.
The "gains sharing" agreement between the management 
and the union (in the Barbados case) is similar to an 
annual union-management agreement. The difference seems to 
be in the sharing of information on which an assessment of 
company performance is based. Like other company-wide 
agreements, it has its role. However, it need not induce 
greater employee performance. If, on the other hand, a 
level of trust is built up between management and the 
union, the work force may regard themselves as having a 
greater stake in the company. By contrast, the
performance-based voucher system, like bonuses tied to 
extra effort, could impact on worker performance. In 
summary, then, managers seem to be aware of the influence 
of incentive schemes on productivity. However, some of the 
inducements offered may not have the desired effects.
Marketing is another factor that has the potential for 
determining productivity, through its effect on demand. 
Some 70% of the establishments surveyed indicated having a 
marketing plan; while only 30% had a marketing division. 
The latter however could be a function of size. What is
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important, then, is that there be a marketing focus. A 
number of marketing innovations had been tried, 
underscoring management's perception of the importance of 
marketing for sales and ultimately for productivity. 
However, a case can be made for an increase in marketing 
expenditure, which showed wide variations.
Management, when asked to indicate how they would 
measure productivity, offered output measures; factors 
influencing productivity such as occupancy levels (a 
capacity utilisation indicator) and guest satisfaction; an 
alternative efficiency measure (profitability) and 
output/input ratios, the productivity measure.
On the issue of ways in which productivity could be 
improved, management indicated that there was need for a 
change in their approach to delegation and supervision. 
They also suggested that the work force could be re­
organised to allow for less specialisation through a 
redesigning of tasks. Some management staff seemed aware 
of the trend towards 'multi-skilling' . However, while it 
can be used effectively in the areas of reception and 
reservation, its value may be limited in the hospitality 
and tourism industry, which is personalised in nature 
(Watson, 1996). The monitoring of coSts against results 
was also felt to be important. Training was also 
identified as important in efforts to improve productivity. 
While managers identified the introduction of incentive 
schemes as a possible measure for enhancing productivity, 
they did not explicitly mention the need to motivate staff.
Although respondents did not identify external factors 
in response to the productivity improvement question, they 
did identify numerous activities, outside of their control, 
which had had a negative impact on the business. These
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included national social and economic factors as well as 
international activities/events such as recession, 
inadequacy of airline capacity and other features that had 
dampened tourist demand. While therefore managers seemed 
to have been painfully aware of the effects on these 
external factors on the business, they may not necessarily 
have made the link to the productivity of their operations. 
There may be a parallel with one of the findings of the 
study of British management perception of factors 
influencing productivity. Basse and Harwood-Richardson 
(1996) note that Hotels that had experienced an increase in 
occupancy tended to see staff recruitment and selection, 
morale and satisfaction as important. By contrast, those 
that had experienced a decline in occupancy were more 
preoccupied with the impact of external factors.
11.3.2 The Restaurant Sector
The education and training indicators derived from the 
survey of restaurants in Barbados, suggest that there may 
be need for increased training directly related to the job 
for management and supervisory staff. While 57% of 
management staff had reached at least pre-degree tertiary 
level of education, only 46% had training directly related 
to the job. Moreover, only 23% of supervisory staff had 
had training related to the business. Eighty-three per 
cent of the establishments surveyed had exposed staff, 
other than management and supervisory, to some form of 
training. In addition, 75% sent staff to courses, external 
to the Organisation. One might conclude from these 
statistics, particularly on management and supervisory 
staff that there is a need for greater awareness of the 
potential impact of training on enhanced performance, 
ultimately productivity.
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Ten establishments (83%) indicated having undertaken 
innovations over the recent five-year period. Primarily in 
service delivery, they involved changes in layout and 
décor, computerisation of accounts, improvement of food 
presentation and introduction of new equipment. These 
innovations can be taken as an indication of management's 
awareness of the importance of the functional and 
perceptual aspects of service delivery. The various 
initiatives have the potential for enhancing worker 
performance as well as influencing customer perception of 
service quality.
Most establishments indicated having introduced 
incentive schemes, some of which conform to mechanisms that 
may induce greater performance. Others, such as the 
Christmas bonus, are generalised and may be viewed as 
annual entitlements. The latter are not likely to have an 
impact on productivity.
While only five enterprises admitted to having a 
marketing plan, they did show an understanding of its 
importance. For nine indicated that they had introduced 
some novel approach. An interesting innovation was that of 
advertising in the brochures of offshore companies, which 
constitute a growing sector in the economy of Barbados and 
world-wide. Others include organising reciprocal dining 
with time-share establishments and marketing through the 
Internet.
As in the case of the hotel sector, management 
focussed on the input or output indicators as measures of 
productivity. Some, however, combined them into a ratio, 
the measure of productivity. When asked to indicate ways 
in which they might improve productivity they identified 
factors internal as well as external to the business.
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Importantly, they suggested staff motivation, non­
complacency on the part of management, education and 
training, computerisation and the adoption of new equipment 
as factors that could induce productivity improvements. 
They noted the importance of marketing and placed much 
emphasis on the negative aspects of the local environment 
as features that were counter-productive. They also 
stressed the dependence of restaurant performance on the 
hotel sector and the image projected by the latter.
11.3.3 Transport and Allied Sector
It will be recalled from Chapter 9 that the transport 
and allied sector consists of a mix of entities. Thus, 
some organisations do not possess a formal management 
structure. The issue of management-staff relationships and 
management responsibilities will not apply to all entities. 
For the applicable sample, 35% of management had degrees, 
while another 35% had pre-degree tertiary level training. 
In the case of the supervisory staff, only 24% had reached 
the tertiary level of education. In the case of staff 
other than management and supervisory, 79% had received 
some form of job-related training. Training however, needs 
to be structured away from the ad hoc and sporadic. It 
needs to be seen as an integral part of the organisations' 
programmes. This is true of all the tourism activities. 
However, this sector is largely made up of front-line 
employees, virtually the first point of contact with the 
visitor.
There seems to be awareness on the part of operators 
that the performance of their entities can be enhanced by 
technological innovation. This is indicated in the move 
towards computerisation, partial and complete (Chapter 9).
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One however needs to distinguish between the ground 
handlers/destination managers and the taxi operators. And 
even within the group of taxi operators, one should 
differentiate between large and small operators. One 
large-scale taxi operator had computerised fleet and 
mileage data.
In the area of incentives, 37% of the enterprises 
surveyed had schemes in place. On the surface this may 
appear to be a small percentage. In reality, it is not. 
For the organisational structure of the taxi operations may 
be such that small operators form a loose association and 
are in fact owner-operators. The question as to who 
provides the incentive would then arise. However, there 
was a case where lucrative areas were assigned to the more 
capable driver. This presupposes the existence of a 
management structure, albeit informal.
Profit sharing schemes were not popular in the 
applicable companies. Commission based work, used mainly 
in the case of tour/sales representatives, is an output- 
based scheme. It is intended as a measure for increasing 
sales. However, the impact of this scheme on staff 
turnover and sales should be studied, in view of the 
suggestions that output-based schemes may introduce 
instability into the work force. Other Inducements such as 
bonuses and sales, which are tied to certain targets and 
which are in use, have the potential for eliciting greater 
employee performance.
The marketing effort on the part of the transport and 
allied sub-sector was reasonably good. This is indicated 
by the fact that 84% of entities promoted the business. 
While, there appears to be an awareness of the importance 
of marketing, it needs to be backed by resources. In this
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regard, only 58% of the enterprises made an allocation for 
marketing. This implies that some associations,
particularly the small taxi operators, use the direct 
approach to the customer.
A test of managements' familiarity with the concept of 
productivity suggests that in most cases they did not 
identify an input/output ratio. In two cases, they did. 
In others, they indicated input or output aspects; as well 
as hinted at factors influencing productivity (service 
quality and business audits). The sub-sector showed a fair 
understanding of the factors influencing productivity, 
judging from their responses to the question concerning 
ways in which productivity could be improved. They 
identified a number of influences, internal and external to 
the business.
11.4 MEASURES FOR IMPROVING PRODUCTIVITY IN CARIBBEAN TOURISM ENTERPRISES
It seems appropriate at this point to recap the 
methodology being utilised in this chapter. The
productivity ratio is being used as a basis for examining 
factors influencing productivity. The chapter has also 
emphasised the findings of the production function 
analysis, which has indicated a strong output-labour 
elasticity; thus suggesting that the human element should 
be regarded as integral to efforts at achieving 
productivity improvements within these labour-intensive 
enterprises. Based on the above, this section examines 
measures for improving productivity in the enterprises 
surveyed.
The formulation of a vision, and ultimately a mission
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as to the direction that the Organisation should take, 
would seem to be a condition precedent to most other 
actions. This is important for small as well as large 
organisations. Senge et al have suggested a number of 
questions that might be asked in an effort to formulate a 
mission. These centre around a determination of the type 
of customers/clients being targeted, the sort of processes 
to be undertaken, the desirable company reputation and 
values and the contribution that the company would like to 
make. It has earlier been suggested that successful 
companies are usually associated with senior management 
that has vision and that the latter should be communicated 
throughout the Organisation. Senge (ibid) have made some 
recommendations concerning the manner in which such 
communication should be undertaken. They note that a 
shared vision strategy is usually "handled most effectively 
by a partnership between the senior manager responsible for 
an organisation, and a skilled, or committed 'steward' of 
the vision" (p.). Also of significance is their assertion 
that " a vision is not really shared unless it has staying 
power evolving life-force that lasts for years, propelling 
people throughout a continuous cycle of action, learning, 
and reflection" (p. 313).
Based on a vision, an organisation may formulate a 
mission which includes goals, plans and targets. Included 
in this must be an assessment of present and future 
capacity and the resourcing, marketing and pricing 
strategies required to enable the utilisation of capacity. 
Recalling that demand is a critical determinant of output, 
itself the productivity numerator, pricing and marketing 
policies should be used in generating demand. Pricing 
policies should be formulated on the basis of costs 
incurred and in relation to competing prices and to the
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quality of product/service being sold. Pricing strategy 
should also depend on the image being portrayed, whether or 
not targeting 'upmarket' and whether or not differentiated 
and therefore commanding a premium price. One of Hornell's 
findings in this regard may be considered. Hornell (1992) 
observed from his study of successful companies that the 
best companies were those that made products that provide 
high performance at a competitive price.
Whatever the product image decided on, it is desirable 
that it form an integral part of the marketing strategy. 
Moreover the latter should attempt at maintaining a 
continuous as opposed to sporadic presence in the market 
place. This has implications for the budget, which 
preliminary investigations showed has some influence on 
sales. Market intelligence is critical in feeding to the 
Organisation information on new market trends and 
directions.
Much has been said about customer perceptions and 
satisfaction as possible influences on productivity through 
their impact on demand. These are sometimes monitored 
through surveys and suggestion boxes. The Caribbean 
Tourism Organization has undertaken national visitor 
surveys which sought views on the destinations. It is 
hoped that these will be ongoing. More importantly it is 
hoped that the feedback derived from the visitors will be 
utilised for improving the tourism product. In addition, 
these destination surveys should be seen as supplements to 
the investigations which individual organisations ought to 
undertake to ensure that the services that they provide are 
in accordance with customer demand.
Given the interactive nature of the tourism services 
and the dependence on the human input, much focus needs to
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be turned to the measures which might improve staff morale 
and performance. Jones and Lockwood (1989) refer to the 
formal and informal measures which can be taken to enhance 
productivity. The formal include such factors as 
appropriate remuneration and incentive schemes, capable of 
inducing greater effort on the part of staff. Of 
importance here is that compensation schemes reduce the 
element of uncertainty, while at the same time allowing for 
extra effort to be rewarded. The practice of "employee of 
the week/month" awards should be encouraged. However in 
its current form, where it is normally attainable by one 
employee, it may not have the desired effect. It could 
encourage disillusionment among staff. If, on the other 
hand, the award appears to be within the grasp of a larger 
number of individuals, it is more likely to spur action 
among a wider cadre of staff. In this way it may enhance 
productivity.
There is a significant body of literature that 
suggests that motivating staff is not simply an issue of 
financial remuneration (Sutermeister, 1963; Heskett, 1986; 
Maslow in Riley, 1995; Hornell, 1992; Watson, 1996; and 
Jones and Lockwood, 1989) . Management in the various 
organisations is invited to use informal means such as 
showing recognition for worth and inviting participation of 
staff in issues related to vision formulating and planning. 
An important aspect concerns the design of jobs so as to 
allow for some autonomy and use of discretion, even in some 
of the lower skilled jobs. The question of how to treat 
staff who are innately motivated is another issue. 
Management should build on this rare quality and encourage 
such members to contribute to the Organisation's mission.
The facilitation of a learning and participatory 
culture would seem to be necessary in attempts at enhancing
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productivity. Training should be structured, rather than 
ad hoc. It should be both general and specific. An 
important aspect of training is in communicating the 
company mission and image. However training should also be 
specific to the duties which individual categories perform. 
It is vital that training be ongoing and be directed at all 
levels of staff. A critical area of need is for awareness 
of the meaning and measurement of productivity. This is 
more urgent in the case of the smaller enterprises, some of 
which may require some assistance in this area. The need 
for training in accounting was evident in the case of a 
number of small operators, particularly in the transport 
sub-sector. Such training would address the systems needed 
to enable costing and profitability exercises to be 
undertaken. It would also enable the compiling and 
monitoring of the productivity indicators; and importantly 
the factors influencing productivity.
There are a number of techniques, over and above that 
of basic accounting, that Caribbean tourism enterprises may 
adopt. The use of these techniques will vary in relation 
to the type, size and sophistication of the organisations. 
They include forecasting, the setting of performance 
standards, work load analysis, job analysis and evaluation; 
and value analysis (See Riley, 1991; Jones and Lockwood, 
1989) . Forecasting is important in projecting the demand 
for the product/service. Job analysis and work study will 
enable the setting of performance standards, which, 
together with projected demand can be used to determine 
workload. More importantly, the required mix of full time 
and part time employees can be determined. It is also of 
significance that job analysis and evaluation together with 
the performance standard can also be utilised in the 
formulation of incentive and reward systems.
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Value analysis is a technique which allows management 
to re-examine inputs from the point of view of cost- 
effectiveness. The substitution of in-room beverage 
facilities for room service has been cited as an outcome of 
the value analysis process (Jones and Lockwood, 1989). The 
substitution of materials and equipment for labour can be 
regarded as a contracting strategy, which may have its 
usefulness in certain situations. However, it will have 
its limitations in the highly interactive and personalised 
tourism services. Thus, greater focus on the expansive 
approach to productivity improvement seems to be the more 
appropriate direction for Caribbean tourism enterprises.
11.5 CONCLUSIONS
This chapter looked at factors influencing 
productivity in tourism services, through an examination of 
the determinants of output and inputs (the components of 
the productivity ratio) . It held that output sold was 
determined by demand for the service, itself affected by 
own price as well as the prices of substitutes and income 
levels, chiefly in the sending countries. Demand is also 
influenced by the marketing effort and customer 
perceptions.
The labour input is a critical factor in the 
productivity ratio, given the interactive and personalised 
nature of tourism activities. The chapter therefore 
examined measures of an economic and social-psychological 
nature for enhancing labour's contribution to productivity. 
It also noted that management has a pivotal role in 
motivating staff and enhancing the productivity of the 
Organisation.
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CONCLUSIONS
This section presents the main findings and 
implications of the production function approach to an 
analysis of productivity in selected tourism activities. 
It also indicates the extent to which the study's 
objectives have been met and identifies the areas in which 
further research may be undertaken.
The production function approach sought to examine the 
partial elasticity of output with respect to labour and 
capital, using the Cobb-Douglas model; and, by means of a 
modified version of the latter, to examine the influence 
on output of other variables such as education and 
training, scale of operations, quality and the marketing 
budget. The results of these investigations, in the case 
of the accommodation and transport sub-sectors, indicate 
that the labour variable exerts a reasonably strong
influence on output. Defined alternatively as man-hours, 
an adjusted labour variable (number employed weighted by 
wages/total cost) and the number employed, the labour input 
variable produced positive partial elasticities ranging 
from 0.5 to 1.35 in the case of the hotel and other 
accommodation sub-sector and 0.39 to 2 in the case of the 
transport sector. Moreover, these estimates were in the
majority of cases significant at the 5% level. The capital
variable, on the other hand, has had little or no
statistically significant impact on output. The results, 
in the case of the restaurant sub-sector, were not as
conclusive. However, where satisfactory conclusions could 
be drawn, the labour variable was again more consistent in 
its impact on output than was the case of the capital input 
variable. On the basis of the production function
analysis, then, one is left to conclude that the labour
input is more critical than is the capital variable in
labour-intensive service activities. The quasi-fixed
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nature of the capital input is also a contributory factor 
in these results.
The modified Cobb-Douglas function, which examined the 
impact on output of variables such as education, scale, 
quality and marketing expenditure, produced mixed results. 
In the case of the accommodation sector, the scale of 
operations, defined as the number of rooms was shown to 
have some impact on output defined as sales, indicated in 
a positive coefficient which was significant at the 10% 
level. However, with value added used as the output 
variable, scale was not significant. In the case of the 
transport sector, the scale variable was significant at the 
5% level.
In the case of the accommodation sub-sector, the 
quality of establishment was seen to exert some influence 
on output. The quality variable test could only be 
conducted for Barbados, where the Barbados Hotel and 
Tourism Association has classified establishments into 
luxury and other categories. This test was conducted in 
three ways. The first was that of running separate 
regressions on the luxury and other categories, with a view 
to determining whether there were any differences in the 
outcomes. This resulted in two different labour variable 
estimates. That in the case of the luxury hotels was 
higher. However, the possibility that this might indicate 
a more labour-intensive approach in luxury class 
establishments was not supported by a statistical test. 
The latter did not prove any statistically significant 
difference between the labour input coefficients of the two 
classes of establishments.
Another approach was that of using price as a quality 
indicator. This produced a statistically significant 
result. Thirdly, the Dummy Variable approach was used to 
examine the impact of accommodation classification on
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output and to indicate the direction of the influence. The 
results indicated that the type of hotel, whether luxury or 
non-luxury, had an impact on output. In addition, a 
movement from luxury to non-luxury accommodation produces 
an unfavourable impact on output, defined as sales. It was 
also noticeable that in the case of room-nights as the 
output variable, accommodation classification impacted on 
the results. However, the movement was in the opposite 
direction, in that a shift from luxury to non-luxury 
establishments indicates an increase in output, defined as 
room-nights. Implicit here is the impact of pricing 
strategy on the demand for rooms and length of stay. It 
could be an indication of a policy on the part of the non­
luxury establishments to decrease price in order to 
increase occupancy.
Tentative results suggest that the marketing budget 
influences output. In the case of the accommodation sub­
sector, the marketing budget does appear to have a 
statistically significant influence on output in two of 
three cases; while it emerges as having a statistically 
significant impact on output in the case of the transport 
sector. It should be noted, however, that the statistical 
technique which had to be used in some of these instances, 
estimated the parameters within 95% confidence limits. 
Therefore, one is left to make certain inferences in terms 
of the significance levels, based on the width of the bands 
and the size of the standard errors, rather than on 
precision.
Using similar yardsticks, the findings in terms of the 
education variable suggest that output did not respond to 
the percentage of management personnel having at least a 
pre-university tertiary education. What seems fairly 
certain, however, is that more consistent data (without 
gaps) and larger sample sizes would have produced improved
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results.
The effects of data quality were generally evident, 
when one examines the results by sub-sectors. It was 
noticeable that the accommodation sector, with a larger 
data-base, produced the best results, while the restaurant 
sector, with a much smaller data-base, indicated the worst.
One of the objectives of the study was that of 
determining which output measures might be considered the 
more valid in the study of productivity in the services 
sector, more specifically the tourism activities. While 
all indicators produced valid results, the quantity 
measures did not produce particularly good fits for the 
production function. This was evidenced in the low to 
modest R-squared values. The quantity indicators, guest- 
night s and room-nights, appear to be more relevant as 
indicators in a demand function; as proved by the
responsiveness of room-nights to the price variable. By 
contrast, the financial measures, sales and value-added, 
appear to be viable indicators in a production function.
The apparent importance of the labour variable in the 
labour-intensive tourism enterprises has certain 
implications for the formulation of strategies for
improving productivity. However, the labour considerations 
should be integrated into an examination of the factors 
influencing productivity. The dissertation attempted to do 
this through a brief examination of the factors influencing 
output and a more detailed analysis of the input aspects of 
the productivity ratio. It analysed the critical co­
ordinating, planning and other roles to be performed by
management, itself a part of the labour input. It also
emphasised the centrality of the labour input in the highly 
interactive and personalised tourism industry and pointed 
to the need for the establishment of participatory 
organisational structures, the design of structured and on­
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going training programmes in company mission, as well as in 
fields directly related to the jobs, the implementation of 
effective recruitment and selection programmes and measures 
for motivating and rewarding employees.
This preliminary study of productivity in the labour- 
intensive tourism sector appears to have met its objectives 
in terms of indicating the relative impact of the partial 
input variables; as well as identifying viable output 
indicators. It has also served to illustrate that the 
production function approach to productivity analysis in 
the service sector is a workable one.
The study, however, could have benefited from a wider 
data-base and larger sample sizes. The importance of data 
for applied research of this nature, within the context of 
Caribbean countries, should be a matter for consideration 
by statistical entities and the individual operators, who 
are sometimes loathe to share confidential data. It is 
hoped that the results of this study will serve to 
demonstrate the usefulness of statistical analyses and thus 
pave the way for further studies in the field. The region 
and tourism destinations in general would be well served by 
studies which would focus on additional activities within 
tourism and also on a wider country coverage.
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APPENDIX A : SURVEY INSTRUMENTS
A  1: SURVEY OF ESTABLISHMENTS - HOTELS & GUEST HOUSES
Date of Interview ---------
Respondent ----------
Tel No. -------------
1. Type of Establishment:
Hotel Apartment Guest House 
Time Share All inclusive Other (specify)
Interviewer
Name of Establishment
Fax No. -------------
2 . Ownership structure:
% locally owned --------  % Foreign owned
If foreign owned state country ----------------Owner-operated ------  Contractor-operated---
Location :Within hotel cluster -------
In residential area----- -------
In city------------------- -------If city, is it residential?
Yes ----- No --------At seaside -------
Other -------(specify)---------- -------------------------(Residential refers to area inhabited by local population)
Accommodation & Meals 
Laundry
4. Range of Services Provided:Accommodation ------
Room Service-------------
Maid Service ------(Specify frequency)----------------------------------
Other (specify)----------------- -------------------If meals, please specify the type (breakfast, lunch etc.) And 
indicate whether provided by self or other agency______________
5. Range of Facilities Provided;
Facility Number
Restaurant
Bar
Swimming Pool
Boutique/Shop
Squash court
Tennis court
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Gym
Other
6. Is your hotel rated? Yes
7. If yes, what is its rating?
8. No. of Rooms ------
  No
No. of Beds Single 
Double
9. No. of guest-nights Last Five Years;
Year Gnest-nights
1993
1992
1991
1990
1989
Or
Year N o . Of Guests Average length of Stay
1993
1992
1991
1990
1989
Employment
10. No. of Employees Categorised by Full-time & Part-time (Average for the Year)
Year Full-time Part-time Total
1993
1992
1991
1990
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1989
11. Employment in Peak Season By Functional Classification & Gender(Latest Year)
Full-time Part-time
Male Female Male Female Total
Management
Supervisory
Other
12. Employment in Off Season By Functional Classification and Gender
(Latest Year)
Full-time Part-time
Male Female Male Female Total
Management
Supervisory
Other
13. No. Employed Directly By Department Last Years(Average for Year)
1993 1992 1991 1990 1989
Accommodation
Restaurant
Bar
Kitchen
Room Service
Other
14. Hours Worked
No. of hours per week worked by full-timers No. of hours per week worked by part-timers:
In peak season -----  In off season
Do your employees work over-time? Yes ---- No
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If yes, please indicate which categories and the hours worked
Education and Training
15. Please tick the highest level of education attained by 
management and supervisory staff as follows:
Post-Grad Degree OtherTertiary Secondary Primary
Management :
1
2
3
Supervisory:
1
2
3
4
5
6
16. Please state the number of the following categories of staff who have had training related to the job and the duration of training, as 
follows :
Category
No. With 
Informal 
training
No. With
ProfessionalTraining Duration
Management
Supervisory
Chefs
17. Please indicate the typical level of Education reached by 
Clerical Workers:
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18. What percentage of clerical workers speak languages other than 
English?
19. Do you have any training programmes within the Organisation?
Yes ---------- No -----
20. If yes, please indicate ------------------------------
21. Do you send staff outside the organisation for training?
Yes ----------- No ----------22. If yes, please indicate ---------------------------------
23. How much on average do you spend in training programmes?
Per annum ---------$
24. When hiring staff, do you ask for previous experience?
Yes   No -------
25. If yes, are there any exceptions to the rule?
Yes   No ------
26. How are vacancies filled? Do you promote from within or recruit 
from outside?
From within From outside   Both ----
27. What has been the labour turnover rate over the last five years
or so? -----For management staff ---- % For other staff  %
28. Remuneration to Selected Categories (Average over last five years)
Category $ Weekly of Monthly (specify)
Front desk clerk
Bartender
Waiter
Office Clerk
Accounts
Supervisor
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Sales and Expenses
29. Annual Sales and Expenses Last Five years
Year Sales $ Cost $ (including depreciation and management fees
1993
1992
1991
1990
1989
30. Annual Sales ($) by Department Last Five Years
Year Accommodation Food & Bev. Room Service Other
1993
1992
1991
1990
1989
31. Annual Costs by Department Last Five Years
Year Accommodation Food & Bev. Room Service Other
1993
1992
1991
1990
1989
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Salary Bill Last Five Years (including
Year Salary & Wages in $
1993
1992
1991
1990
1989
33. Wages and Salary Bill By Department Last Five Years
1993 1992 1991 1990 1989
Accommodation
Restaurant
Bar
Room Service
Other
34. Capital Expenditure Last Five Years
1993 1992 1991 1990 1989
Buildings
Computer Equipment
Other Equipment
Other
What is your depreciation policy for buildings, equipment etc. ?
Innovations
35. Have you ever undertaken any changes over the past five years in terms of service delivery, work organisation, marketing strategy and 
others?
Yes -----  No ------
I yes, please specify, if no, pleas indicate;
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Service Delivery 
36.
Item Explanation
Automation of Services
Introduction of new tools & equipment
Computerisation
Other
Work Organisation
37. Have you changed work around, shifted the composition of 
workforce, or introduced new skills?
Yes   No -----
38. If yes, please explain ----------------------------------
39. Do you have any incentive schemes for your employees?
Yes -----  No ------
If yes, please specify -----------------------------------
40. Do you have any profit sharing schemes for employees?
Yes ------ No---- ------
If yes, please elaborate -------------------------------------
Marketing
41. Do you have a marketing plan? Yes No
42. Do you have a marketing section or department?
Yes ---- No  ----
43. If yes, what is its b u d g e t ?------- $
44. Have you introduced any new marketing methods or targeted new 
segments?
Yes   No ---
45. If yes, please explain
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46. Are you a member of the Caribbean Hotel Association Reservations 
Management System?
Yes ---- No ------
47. From which country do the bulk of your customers come?
--------------  What % --------
48. How would you measure the productivity of your organisation?
49. Please outline any ways in which you think productivity can be 
increased
50. Are there any external factors eg. policy, external demand, 
which have affected your sales positively or negatively over the past 
five years?
Yes No
51. If yes, please explain:
Year Positive Influence Negative Influence
1993
1992
1991
1990
1989
Additional Information:
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A  2 ; Survey of Ground Transport
Taxi Car Rental and Tour Bus Operators
Interviewer ----------
Name of Establishment 
Fax No. --------------
Date of Interview -------
Respondent ---------------
Tel. No. ----------------
Country ------------------
1. Establishment Date -------------
2. Ownership Structure:
% Locally owned -----  % Foreign owned ---
If foreign owned, state country ------------
Owner-operated -------  Contractor-operated
(Specify) ----------
3. Type of agency --------------------------
4. Location:
Within hotel City taxi rank 
At airport At seaport 
Other (specify)
Fleet Size:
5. No. of vehicles:
TaxisRental Cars 
Tour buses
Employment
6. No. Employed by Full-time/Part-time Last Five Years
Year Full-time Part-time Total
1993
1992
1991
1990
383
1989
Employment by Functional Category and Gender
Males Females
Category F-time P-time F-time P-time Total
Management
Supervisory
Other
8. Employment by Department 
Categories Number
Accounts ------
Sales---------------------
Drivers------------ ------
Mechanics ------
Reception ------
Other ------
9. Do you lay off persons in the off-season? 
10 If yes, what categories and percentage?
Categories Percentage -
Hours Worked;
11. Average no. of hours worked per day by full-time and part-time 
employees :
Day Hours (full-time) (8 hours)
Hours (part-time) 
(Less than 8 hours)
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
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Sunday
Education & Training
12. Please indicate the highest level of education reached by 
management and supervisory staff (whether primary, secondary, 
tertiary, university or post-graduate)
Management staff Highest Level of Education
1
2
3
Supervisory staff
1
2
3
4
13. Please outline the typical level of education reached by the 
other categories :
Category Typical Education Level
Sales clerks
Drivers
Mechanics
other
14. Do you have training programmes for staff?
Yes ------  No -------
15. If yes, are these in-house or external?
In-house ---------  External -----
16. Please specify training programme ---------
17. What, if any, is your average yearly expenditure on training?
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 %
18. Average remuneration to Selected Categories, weekly or monthly 
(specify):
Supervisory -------$ per
Accounts -------$ per
Sales -------$ per -
Drivers -------$ per -Mechanics -------$ per -
Innovations
19. Have you undertaken any changes over the past five years in 
terms of service delivery, work organisation, marketing strategy and 
others?
Yes ------ No ------
20. If yes, please explain;
Service Deliverv
Item Explanation
Automation of 
Services
Introduction of new tools & equipment
Computerisation
Other
Work Organisation
21. Have you changed work methods, shifted the composition of 
workforce, or introduced new skills?
Yes ------  No
22. If yes, please explain
23. Do you have any incentive schemes for employees?
Yes -----   No -------
24. If yes, please explain ----------------------------
25. Do you have any profit sharing schemes for employees?
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Yes ------ No
26. If yes, please explain
Demand
27. How many passengers per week (on average) do you transport?
In peak season ------  In off-season -------
28. Average number of miles covered during a week
In peak season  mis. In off-season  mis.
How are your passengers broken down between residents and29tourists during peak and off seasons?
Peak Season Off Season
% Residence
% Tourists
Sales and Expenses
30. Annual Sales & Expenses Last Five Years
Year Sales $ Costs $ (including depreciation
1993
1992
1991
1990
1989
31. Wages and Salary Bill Last Five Years (including benefits)
Year Salary & Wages $
1993
1992
1991
1990
1989
32. Capital Expenditure Last Five Years
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1993 1992 1991 1990 1989
Buildings
Vehicles
Computer Equip.
Other Equipment
Other
33. What is your depreciation policy for buildings, vehicles, 
computers, equipment?
34. How would you measure the productivity of your business?
35. Please outline any ways in which you think productivity can be 
increased?
Marketing
36. Do you market/promote the business? Yes --- No
37. If yes, please explain --------------------------------
38. If yes, how much do you spend on marketing?
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External Environment
39. Are there any external factors eg. policy, external demand, which have affected your sales positively or negatively over the last 
five years?
Yes  No ----
40. If yes, please explain:
Year Positive Influence Negative Influence
1993
1992
1991
1990
1989
Additional Information
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A 3 : Survey of Restaurants - Productivity Survey
Date of Interview --------  Interviewer ----------------
Respondent ----------- Name of Establishment ------
Tel. N o . -------  Fax No. ---------
1. Establishment date ----------------
2. Ownership structure:
Locally owned --- % Foreign owned ---- %
If foreign owned, state country -------
Owner-operated   Contractor-operated ----(Specify) ---------------
3. Location:
Within hotel district -----
In city -----If city: residential -----Non-residential -----
At seaside -----
Other -----(Specify)----------------- ------ - ------------
(Residential refers to area inhabited by non-tourist population)
4. Type of Establishment:
Restaurant 
Restaurant & Bar 
Other (Specify)
Type of Service Provided:
Fast food Cafe'
Silver service Full service 
Other (Specify)
6. Please indicate the clientele served by you, as follows:
(Tick the ones which apply)
a) Locals only   b) Locals mainly ----
c) Tourists only   d) Tourists mainly ----
e) Tourists & locals ---- f) Other ----
7. If d) and e), what percentage of your clientele is made up of
390
tourists? ---- %
8. Is your restaurant rated? Yes
9. If yes, what is its rating?
  Ho
------  Stars
10. No. of covers (no. of persons that can be served at a particular 
time)
11. No. of persons actually served per day/week as follows (specify 
day or week):
Peak Season Off Season
Breakfast
Lunch
Dinner
Other
12. No. of seats in bar (if applicable) ------
13. No. of customers served per day/week in bar ---
14. No. Employed currently: full-time ----- part-time
15. No. employed by Full-time/Part-time as follows:
Year F-time P-time Total
1993
1992
16. Employment by Functional Category and Gender in Peak Season
Males Females
Category P-time F-time P-time F-time Total
Management
Supervisory
Other
17. Employment by Functional Category and Gender in Off Season
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Males Females
Category P-time F-time P-time F-time Total
Management
Supervisory
Other
18. Employment By Department in Peak Season and Off Season
Category No. in Peak Season No. in Off Season
Accounts
Waiters/
waitresses
Cashiers
Reception
Bartenders
Kitchen
Purchasing
Other
Hours Worked
19. No. of hours worked per week by full-timers ------
20. No. of hours per day worked by part-timers ------
In peak season  In off season -----
21. Do employees work over-time? Yes ---- No -----
22. If yes, please indicate which categories and the hours worked;
Education, Training and Experience
23. Please indicate the highest level of education reached by 
management and supervisory staff (whether primary, secondary, 
tertiary, university or post-graduate);
Management ;
1
2
392
3
Supervisory:
1
2
3
4
24. Has the manager had any previous management experience in the 
hospitality business?
Yes  No ---
25. If yes, please explain
26. How many years' experience has the manager had in the 
hospitality business?
27. Please indicate the number of staff having training directly 
elated to their jobs and the duration of training as follows:
Category
No. with Informal 
Training
No, with
Professional
Training
Duration of 
Training
Management
Supervisory
Accounting
Chefs
Waiters/
Waitresses
Cooks
Barmen
Other
28. Do you have in-house training programmes?
Yes ---- No -----
29. If yes, please elaborate ---------------------------
30. Do you send staff outside the organisation for training?
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Yes --  No ---
31. If yes, please explain
32. How much on average do you spend in training programmes for 
staff?
$ Per annum ------
33. When hiring staff, do you ask for previous experience?
Yes ---- No ----
34. If yes, are there exceptions to the rule? Yes ----- No
35. In filling vacancies, do you promote from within or recruit from outside?
From w i t h i n   From outside   Both
36. What is the labour turn-over rate?
For management staff ---- For other staff
37. Remuneration to Selected Categories
Category $ Weekly or Monthly (specify)
Bartender
Waiter
Waitress
Clerk
Chef
Cashier
Receptionist
Supervisor
Sales and Expenses
38. Please indicate the price range (lowest and highest) within which you operate as follows:
Breakfast ---------  $
Lunch  $
Dinner   $
Snack  $
39. Percentage of sales derived from:
Breakfast -------
Lunch---------------
Dinner -------
394
Snack -------
40. Annual Sales and Expenses 1993 and 1992
Year Sales $ Costs $ (including depreciation)
1993
1992
41
Or
Cost Breakdown 1993 and 1992
1993 1992
Wages & Salaries
Food & Beverage
Utilities
Rental
Admin. & General
Depreciation
Other
Cost Ratios : Item as % of T. C,
1993 1992
Wages & salaries % of Total Cost
Food & Bev. % of 
Total Cost
Rental % of Total 
Cost
Utility % of Total 
Cost
Admin. & Gen. % of 
Total Cost
Depreciation % of 
Total Cost
Other costs % of 
Total Cost
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42. Capital Expenditure Last Five Years ($)
1993 1992 1991 1990 1989
Buildings
Computer
Equipment
Vehicles
other
43. What is the size of your floor space? 
Innovations
sq. ft.
44. Have you undertaken any changes over the past five years in
terms of service delivery, work organisation, marketing strategy and others?
Yes ---- No ----
45. If yes, please explain: 
Service Deliverv
Item Explanation
Automation of 
Services
Introduction of new tools & equipment
Computerisation
Changes in layout
Introduction of convenience foods
Introduction of 
semi-prepared foods
Other
Work Organisation
47. Have you reorganised work, shifted the composition of workforce, or introduced new skills?
Yes ------  No
48. If yes, please explain
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49. Do you have any incentive schemes for your employees?
Yes ------ No ------
50. If yes, please specify ----------------------------------
51. Do you have any profit sharing schemes for employees?
Yes  No -------
Marketing
52. Do you have a marketing plan? Yes   No ----
53. Do you have a marketing section? Yes ----- No ----
54. If yes, how much do you spend on marketing per annum?
55. Have you introduced any new marketing methods or targeted any new market segments?
Yes   No ----
56. If yes, please explain:
57. How would you measure the productivity of your business?
58. Please outline any ways in which you think that productivity can be improved:
External Environment
59. Are there any external factors eg. policy, external demand, 
which have affected your sales positively or negatively over the past five years?
Yes  No ----
60. If yes, please explain:
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Year Positive Influence Negative Influence
1993
1992
1991
1990
1989
Additional Information
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APPENDIX B: METHODOLOGICAL ISSUES
1. Use of SPSS and MICROFIT Packages
The MICROFIT program presents the significance 
levels of the regressors in terms of t-statistics, while 
the SPSS provides 95% confidence limits, within which the 
parameter estimate is sure to fall. The t-statistic can 
be derived from the parameter estimate and its standard 
error. However, one is never certain of the true 
estimate. The MICROFIT procedure, therefore, allows for
more precision than does the SPSS. Moreover, if a
comparison is made between the t-statistics implied in 
the SPSS results with those produced by MICROFIT, the 
former is usually higher than the latter. This can be 
observed from the MICROFIT results of Table 6.1 and the 
SPSS findings based on the same data. The t-statistic 
derived for the labour coefficient in SPSS is 9.6 
compared with 8.86 in the case of MICROFIT. Similarly, 
in the case of the capital variable, a t-value of 1.827 
would be computed by the SPSS package, while the MICROFIT 
estimate is 0.902.
Summary Results of Table 6.1:
log Yi = 5.743 + 1.128 L + 0.371 K 
(7.373) (8.864) (0.902)
Where = sales,
L = labour variable
K = capital variable
Figures in parentheses are t-values
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SPSS Alternative Results to Table 6.1
Equation - Tl^K^
Where Yi = sales; T = constant; 
capital variable.
L = labour variable; K =
No. of observations: 17
R-squared: 0.93558
Regressor Coefficient Standard
Error
95% Confidence 
Intervals
Constant 27.8784 33.3494 -43.649 99.406
L 1.2632 0.1311 0.982 1.545
K 0.6736 0.3687 -0.117 1.465
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2. Computing Innovation Index
An innovation index was computed by assigning scores 
from 1 to 10 for the various innovations undertaken. The 
index was subsequently dropped from the analyses, since 
it was found to be poorly correlated with the output 
variable. It should be noted, however, that these scores 
were subjectively assigned, based on an assumption that 
some innovations are likely to have a greater impact on 
the productivity of the Organisation, than others. The 
scores were assigned as follows:
Computerisation of reservation system: 5 
Computerisation of Accounts 5
Introduction of fax machine 1
Computerisation of food and beverage 
control 2
Computerisation of payroll systems 1
Joint Marketing 1
Telephone Accounting 1
Introduction of energy-saving devices 1 
Full computerisation (all departments) 10 
Introduction of new equipment 2
Automation of telephone system 1
Total Scores 30
3. Calculation of Depreciation Rates
Depreciation rates were derived in a variety of 
ways. Some were provided by the firms interviewed, while 
others were derived, based on information provided on 
capital expenditure, depreciation policy and the life of 
the asset. In the case one case, average rates by hotel 
class were sourced from the Statistical Department.
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These average rates ranged from 5.5% to 8.1%.
In the case of the restaurant sector study, rates 
were provided by half of the respondents and the 
assumption was made that the remaining entities behave in 
similar fashion. Thus the rates provided by the former 
were also assigned to the latter. However, the 
alternative assumption, namely that they may behave 
differently, was also made. Sensitivity analysis was 
therefore undertaken, using the following rates.
Sensitivity Analysis on Depreciation Rates Restaurant Study
Case 1 
Rates
Case 2 
Rates
2* 2
5 6
2* 2
3 7
10 4
5* 5
2 4
5 6
3* 3
10* 10
3* 3
3 3
Note = rate provided by respondent.
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APPENDIX C
Data Set 1: Survey of Hotels and other Accommodation, Restaurants, Transport
Table C.l; Hotels and Other Accommodation
EstablishmentNumber
Sales US$ (000_ Value Added US$ (000) Guest Nights (000)
1 326.000 38.000 7.008
2 896.930 873.244 17.958
3 133.500 133.750 n . a .
4 10000.000 4000.000 86.688
5 93.911 n. a . 5.348
6 3154,400 1078.600 47.406
8 1782.100 749.430 10.863
9 814.856 263.800 22.144
10 47.500 17.500 5.150
11 34.236 11.317 1.512
13 676.635 214.685 36.868
14 254.491 125.862 4.776
15 375.266 139.921 7.634
16 1296.300 388.889 14.308
18 379.682 n. a n . a .
19 2927.9 n . a. 24.894
21 981.195 n . a. 33.920
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Table C.2: Hotels and Other Accommodation (cont.)
Establish­
mentNumber
NumberEmployed
Wages as % Total Cost
Deprecia­
tion Rate
Capital Expenditure US$ (000)
Marketing 
Budget US$ (000)
1 16 35 8 1.481 n . a .
2 22 82.9 7.2 1025.000 n . a .
3 8 66.6 4.4 0.001 n . a .
4 230 35 8 3000.000 500.000
5 7 9.4 8 0.001 n. a .
6 133 37.8 5.5 515.088 64.090
8 55 32.9 5.5 1685.300 78.100
9 36 19.2 7.2 110.471 n. a .
10 4 28.5 4.4 41.000 n. a.
11 5 36.7 4.4 2.955 1.000
13 56 26.9 2.8 96.238 35.772
14 22 31.2 6 0.001 4.000
15 31 32.2 16 417.832 3.703
16 67 22.2 8 83.333 25.926
18 31 28 8 n. a . 66.234
19 60 28.9 5.5 n, a. n. a.
21 50 25.5 7.2 n. a . n . a .
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Table C.3: Hotels and Other Accommodation (cont.)
Establishment
Number
Number of Rooms Wages and Salary US$ (000)
1 24 155.000
2 60 114.787
3 14 19.750
4 140 3500.000
5 9 16.613
6 87 1259.671
8 25 506.781
9 39 131.145
10 10 12.000
11 19 13.300
13 32 169.792
14 10 58.404
15 16 111.555
16 33 259.259
18 31 n. a .
19 98 n. a .
21 60 n.a.
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Table C.4: Restaurant Sector, Barbados
Establishment
Number
SalesBDS$ (000) NumberServed(000)
Average Price (all meals) BDS$
Man-hours
1 1600.000 46.672 24 67.040
2 499.800^ 14.448 28 32.600
3 908.040^ 25.760 29.5 26.680
4 1600.000 32.928 55.75 32.000
5 1300.000 35.280 28.00 38.700
6 727.1041 27.216 25.00 44.400
7 1881.6001 26.880 70.00 38.400
8 1680.0001 24.000 70.00 23.600
9 1053.4001 32.256 30.5 50.000
10 700.000 46.368 24 32.848
11 349.606 12.236 42.5 24.978
12 600.000 33.600 40.5 28.320
1 : Sales extrapolated by multiplying average lunch price by number 
of lunches served; average dinner price by number of dinners sold and 
aggregating lunch and dinner sales. Since, in the case of dinners, 
the average price and the number sold normally exceed those for 
lunches; total sales exceed the product of meals served and average price (all meals).
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Table C.5: Restaurant Sector (cont.)
Establishment
Number
DepreciationRates Capital Expenditure BDS$ (000)
Number Employed
1 2 27.000 35
2 3 n.a. 17
3 5 250.000 13
4 2 O.OOli 23
5 3 O.OOli 20
6 10 11.000 30
7 5 64.000 20
8 2 n.a. 19
9 5 55.000 26
10 3 23.000 20
11 10 100.000 15
12 3 65.000 13
1; a value of one (1) substituted for zero (0) for enterprises reporting zero capital expenditure.
n.a. : not available
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Table C.6: Transport Survey
EstablishmentNumber
Sales US$ (000) Man-hours NumberEmployed DepreciationRates
1 1000.000 157.120 52 17
2 36.880 14 3.1
3 72.800 32.256 8 30.2
4 n.a. 16.824 10 n.a.
5 n.a. 342.816 137 26
6 16.500 10.384 5 10.5
7 247.500 10.720 8 4.3
8 400.000 41.296 17 3.1
9 56.640 11.520 4 3.9
10 216.000 88.704 20 31.1
11 1977.000 77.832 48 1.1
12 1037.000 7.944 4 1.1
13 1430.000 32.880 16 23
14 91.000 12.864 5 23
15 1526.700 240.240 65 26
16 n.a. 2.688 1 23
17 4693.300 625.968 171 30.8
18 n.a. 21.896 10 1.1
19 370.370 32.624 17 1.1
n.a.: not available/not applicable.
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Table C.7: Transport Sector (cont.)
Establishment
Number Passenger- Miles (000) Number of Passengers (000)
Marketing Budget US$ (000)
Fleet Size
1 n.a. 291.200 n.a. 36
2 2028.000 7 . 800 n.a. n.a.
3 16257.000 80.640 n.a. 8
4 n.a. 11.700 n.a. n.a
5 27300.000 150.000 n.a. 106
6 n.a. 0.910 0.800 n.a.
7 n.a. 3.856 6.250 n.a.
8 n.a. 24.000 7.500 n.a.
9 139.346 8.640 1.050 4
10 69.984 12.960 n.a. 20
11 n.a. 68.000 35.000 n.a.
12 3456.000 86.400 17.407 n.a.
13 19631.000 11.440 4.444 125
14 142.270 0.912 0.900 13
15 535704.000 294.720 n.a. 65
16 20.320 0.912 n.a. 1
17 4794806.000 1081.080 n.a. 165
18 51916.800 41.600 n.a. n.a.
19 n.a. 20.000 3.704 n.a.
n.a. : not available/not applicable.
Data Set 2 (Gains Sharing) Barbados
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Table C.8: Hotels and Other Accommodation
EstablishmentNumber
Sales 1993 BDS$ (000) Room-nights(000)
Man-hours(000)
1 11476.800^ 43.936 309.068
2 4990.600 11.338 86.997
3 4346.800 10.877 132.157
4 5855.800 12.447 155.869
5 4604.100 7.144 226.557
6 11348.000 14.379 236.004
7 7513.700 31.855 248.624
8 13456.300 61.323 317.570
9 17333.300 56.377 471.899
10 3507.700 15.352 111.938
11 14101.600 15.779 279.234
12 4286.100 8.138 135.011
13 27950.500 22.189 581.054
14 2122.400 4.657 66.800
15 2918.700 13.632 132.125
16 13591.100 27.588 347.243
17 3942.9 4.800 81.968
18 1962.400 16.960 106.072
19 5091.300^ 45.860 166.400
20 3227.500 24.689 77.906
21 2729.800 2.790 90.212
22 562.878 4.709 19.668
23 1170.700 6.084 65.54 6
24 10842.700 33.549 305.214
25 3469.800 24.090 60.834
26 2841.100 17.987 100.852
27 2531.800 15.085 111.660
28 1670.400 14.251 36.545
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29 865.1861 6.218 40.862
30 3255.800 26.839 140.214
31 6654.400 38.880 256.710
32 2605.500 30.649 92.641
33 1150.600 12.031 42.122
34 473.837 6.367 21.470
35 629.802 7.344 32.512
36 298.463 5.642 9.832
37 403.732 4.440 19.200
38 1142.400 7.405 27.840
39 389.076 2.373 14.168
40 611.600 5.101 16.140
41 70.0291 2.188 3.682
1: Figures for six months have been doubled,
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Table C.9: Hotels and Other Accommodation, Barbados (cont.)
EstablishmentNumber NumberEmployed
DepreciationRates^ Room-rate
BDS$
Wage Rate 
Average 
Hourly BDS$
1 527 5.5 261.21 6.01
2 6 6 5.5 374.00 6.24
3 75 5.5 200.06 7.88
4 60 5.5 261.70 7.32
5 168 5.5 358.50 8.16
6 175 . 5.5 541.00 6.24
7 116 5.5 167.66 6.76
8 207 5.5 176.61 6.54
9 355 5.5 158.12 6.70
10 n.a. 5.5 109.36 6.18
11 212 5. 5 540.00 6.30
12 80 5.5 292.50 6.63
13 310 5.5 977.03 7.20
14 39 5.5 331.50 8.45
15 71 5.5 127.07 6.52
16 190 5.5 260.24 7.77
17 41 5.5 326.85 9.31
18 52 5.7 94.47 7.14
19 128 5.7 111.00 5.20
20 42 5.7 84.11 5.44
21 48 5.7 274.66 10.07
22 12 5.7 122.50 5.50
23 31 5.7 50.00 12.46
24 177 5.7 320.79 6.88
25 24 5.7 144.03 5.12
26 48 5.7 156.50 6.11
27 56 5.7 69.21 7.95
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28 25 5.7 103.59 5.24
29 37 5.7 70.00 6.50
30 74 5.7 88.32 5.50
31 132 5.7 152.28 6.03
32 68 5.7 65.50 5.33
33 13 7.2 97.16 4.77
34 12 8.1 73.74 4.79
35 24 8.1 60.47 6.29
36 8 8.1 52.90 4.59
37 4 8.1 62.00 5.10
38 19 8.1 193.73 5. 00
39 6 8.1 162.50 4.44
40 10 8.1 99.40 4.80
41 4 8.1 32.00 4.75
n.a: not available.
2: Depreciation rates are averages computed for classes 
of establishments from Barbados Statistical Office.
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